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Introduction

Problem

The Illinois Envirommental Protection Agency (IEPA) was made aware of a site ,
in Cahokia, Illinois in May, 1980. There was a problem with periodic smoldering
of materials in a ditch (Dead Creek) due to random dumping. Immediately,

the problem did not appear to be serious, but when a local resident's dog

rolled in the ditch and died of apparent chemical burns in August, 1980,

it was clear that further investigation was need. IEPA personnel then did
preliminarv soil and water sampling to determine the conditioms in the ditch.
Upon finding that the soil in the ditch contained high levels of phosphorus,
heavy metals, and PCB's, the Agency sealed the site off. This was done by

the Illinois Department of Transportaticn (IDOT) and involved the installation
of 7,000 feet of snow fence around the ditch and pond between Queeny Avenue

and Judith Lane. It appearad to the Agency that soils and ground water were
polluted in the area, and a detailed study was needed to assess the extent

of pollution.

Purgose

The purpose of this study is to determine the hydrogeological framework at
Dead Creek and to discuss possible disposal sites and their impact on ground
water, surface water, soils, and plants in the area.

Method of Study

The study was primarily conducted by the Ground Water Management Section

af rthe Divigian, of Tand/¥eise 2w llation Lavsreh, TE24. Prelimbonety svdsy
involved the review of data in files, field work, and laboratory analysis.
Adjacent land owners and businesses were contacted and permission was obtained
for IEPA personnel and equipment to enter on their properties. Information

was obtained from the Illinois State Geological Survey (ISGS) and the Illinois
State Water Survey (ISWS) as to the general geology, and ground water conditions
in the area. Local residents and officials were interviewed and a series of
cast aerial protographs were obtained to determine the site's history.

On September 8, 1980, the Agency's drill-rig sub-unit began to work at the site.
This work included five hand auger borings, and the drilling of 12 test holes
to determine the local geology and to install ground water monitoring wells.
30il samples were collected co analyze their physical and chemical properties.
The ground water from the wells was sampled for quality and the potentiometric
levels were recorded from time to time.

All inorganic soil and water analyses from the site was done by the IEPA Champaign
Laboratcry using the Inductively Coupled Argon Plasma (ICAP) emission spectrometric
method. Organic soil and water analyses were done at the IEPA Springfield Laboratory
using gas chromotography/mass spectometry methods. Grain size and permeability
analyses for the soils, were also performed by the IEPA Champaign Laboratory
according to ASTM standards.
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Other

At the ZPA, Region V, the Envirommental Monitoring Systems Laboratory
conduc . “rared survey of the subject site and its vicinity (Becker,
1981). icanner Data and color infrared photographs were obtained

in Dec nalyzed. TFive active waste disposal areas and two probable,
revege »s were identified from the color infrared photography

(Figur :re, four outfalls were detected entering the holding

ponds “ompany's property. These were detected from the Multispectral
Scanne

Acknow
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studie f field data was collected by Doug Tolan and Ken Bosie.

Site Description

Locati

Dead C 1 the towng of Sauget and Cahokia in St. Clair County,

Illino . The creek supplies drainage for part of the Mississippi

River as the American Bottoms. It starts in the town of Sauget

and f1 ough Cahokia until it discharges into the Prairie DuPont

Floodw. in turn discharges to the Cahokia Chute of the Mississippi

'Krver.

As mig a flood plain, the area is typified by very little relief,

and is r flooding by a system of levees that front the river.

The ar: s report is outline in the square on Figure 1. Although

some 0: llected ourside, the study area is the part of Dead Creek

boundec 2> and Judith Lane.

Climate

The sit “he northern temperate zone which is characterized by

warm su -tely cold winters. The average annual precipitation

in cthe ! inches (ISWS, 1965). Figure 2a shows the mean monthly

average dsville. The greatest amounts of rainfall occur from

March t ‘1 a gradual montnly decline occurs until December. With

the ave avapotranspiration given to be about 33 inches (Figure

2b), tt ial water surplus is then about 5 inches for the area

in a ve 3 surplus water will infiltrate the soil and move downward.
Site Development

Subsequ data in files and interviewing several persons, it was

conclud on problem might exist outside the realm of mere dumping

into th

Local residents reported a wide variety of past waste
disposa the area. All had two main cthemes: 1) that gzravel pits
had exi on the east side of the creek near Sauget Town Hall

and 2) .{ waste had been buried in the pits prior to their filling.
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To confirm the information on these past events, a series of aerial photographs
for stereo viewing was ordered for the years 1937, 1940, 1950, 1955, and 1962.
From The analyses of aerial photographs and raview of the file data, the following
potential disposal sites were identified: an open dump, part of which was a

sand pit, a holding pond at Cerro Copper, a disposal impoundment, & pond by

H. H. Hall Construction Company (a former sand pit), and 3 sand pits which are

now filled. Two probable disposal areas on each side of Dead Creek, identified

by Becker (1981) were not supported by the aerial photographs.

1937

Figure 3a is a drawing made from aerial photographs of the area in 1937. The
Figure shows a large sand pit (A) on the east side of Dead Creek with an access
road leading up to O0ld Queeny Avenue.

1940

Figure 3b is a drawing which represents the area in 1940. The sand pit (4)
has been enlarged towards the east and the access road now leads to Falling
Springs Road.

1950

The next photographs were taken in 1950, a drawing of these photos is shown

on Figure 3c. It is evident from the photgraphs that a great deal of change
took place in ten years. The former large pit (A) has now been bisected by

4 berm with New Queeny Avenue built on top of it. The pit was partially filled
in the eastern half, south of New Queeny Avenue, and enlarged a great deal to
the norch. Aside from this, four new pits were excavated. Two are north (B)
and south (C) of 0ld Queeny Avenue along Dead Creek. One (D) is on the west
side of the creek just south of New Queeny Avenue. The last is a large pit

(E) dug by H. H. Hall Construction Company near Judith Lane whose access road
gfrobably became Walnut Street. In this photograph the south branch of Old Queeny
Avenue has been subtended and Sauget Town Hall is under construction where the
5treet once was.

This verifies the statements by local residents that sand pits were once located
around Sauget Town Hall.

19535

The drawing (Figure 3d) from photographs taken during 1955 again show a drastic
change. Sauget Town Hall is completed and is surrounded by low lying areas.
These low lying areas are the result of fill materials settling in the former
sand pits. At this time, the pit (B) on the east side of the creek across from
Cerro Copper has yet to be completely filled. The pit (E) by Judith Lane is
still unchanged.

YL
8y 1962 (Figure 3e), the drawing shows that the pits once surrounding Sauzet
Town Hall have been filled. Settlement has developed prominent troughs in areas

that were previously excavations. The only remaining pit is still the one south
by Judich Lane (E). '
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1973

Figure 3f was drawn from a map of the East St. Louis area developed by the USACE.
It shows the location of Harold Waggoner and Company, a trucking firm which
specialized in hauling industrial wastes.

Mr. Waggoner operated the company from 1964 to 1974 when he sold out to Ruan
rucking Company. Prior to August 6, 1971, Mr. Waggoner made a practice of

washing his waste hauling trucks out and discharging the contents into Dead

Creek (IEPA files). At this time, he was ordered by the IEPA to stop such practices

and inform the Agency of his plans for future operation. This is when the disposal
impoundment pictured in Figure 3f was put into use. Disposal into this impoundment

only served to turn surface water pollution into ground water pollution. Ruan

Trucking Company is said to have continued this practice until 1978 when they

leased the property to Metro Construction Company who subsequently covered it

up. (Personal communication, Attorney General's Office).

Other possible sources of pollution at the creek

At the time of writing, the only other known source of discharge into the creek
was that by Midwest Rubber Company. From the late 1940's to the early 1960's
they had a pipeline leading from their factory on Illinois Route 3 to the creek.
It discharged wastes from their manufacturing process, which included rubber,
into the creek. These wastes most likely account for the "bed spring' effect
when one walks in the creek bottom.

Field Work

Aerial photographs of the site would not arrive until the drilling phase of

the investigation was completed. It was felt, then, that geophysical methods
might be emploved to determine the location, size, and depth of the pits, and
whether they contained drums. It was obvious while at the site that portions

of it had slightly subsided. These sunken areas were felt to be where former
pirs could have been (later proven correct by the aerial photos). If drums

had been buried in them it was reasonable that a metal detector survey might
determine these locations. This proved to be fruitless as the fill, and the

area in general, consisted mostly of demolition wastes containing large amounts
of metal. Since electrical resistivity is affected by metal, it was rendered
useless as well. A seismic survey run by the ISGS was the only other means

of obtaining information about the pits. Unfortunately, the data from the seismic
profils was inconclusive due to interference (noise) by local industry and traffic.
Thus, none of the geopnysical methods employed was useful. Specifications of
geophysical instruments are in Appendix 3.

rollowing the geophysical investigation, five had auger borings and 12 test
holes were drilled. The 12 test holag wexre latez implaeed +4itn Rruand water
monitoring wells. The location of these monitoring wells, along with the hand
auger borings, and local topography are shown on Figure 4.

appendix 1 is boring log and monitor well information and Appendix 2 coutains
selected grain size distribution and permeability data from thesa borings. The
czlass limits scale used was a modified Wentworth-iane (Pettijohn, 1975) and

the textural terminology was that used in Figure A-1. The monitor well depth
ranged from 28 to 40 feet and all were finished in the Henry Formation Sands.
They were slctted from at least five feet above the water table to the base.
Mone of the holes reached bedrock. The hand auger borings in the creek bottom

. recycieq paper cvolugy and enviconmem
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were made to determine the thickness of the fill material. They ranged from
8 to 10 feet in depth and were finished upon reaching the Henry Formation Sands.

Geology

Dead Creek is situated in the Mississippi River flood plain on thick valley T:\\
deposits (100'+). The valley fill is comprised of two formations, one of which
is a thin mantle called the Cahokia Alluvium. Derived from the erosion of till
and loess, the alluvium consists of unconsolidated, poorly sorted, silt, with
some local sand and clay lenses. It appears to have accumulated in valleys
during flood intervals after the Wisconsinan glaciers had retreated.

The Cahokia Alluvium formation unconformably overlies the Mackinaw Member of
the Henry Formation. The Henry Formation is Wisconsinan glacial outwash in
the form of valley train deposits. It accounts for the majority of the valley
fill and is composed of sand and gravel that coarsens with depth. Due to the
thickness and water capacity of this formation, it is a major aquifer for the
£ast St. Louis area.

Mississippian limestone underlies the valley fill deposits at a depth of approxi-
mately 120 feet (Bergstrom, 1956).

Site Geology

Based on the 12 test holes, 5 hand auger borings, and the ISGS publications,

a generalized rock stratigraphic column for shallow depths is shown in Figure

5. Cross sections (Figures 6a and 6b) show that geology at this site corresponds
to the general description of the area previously given. The location of these
cross sections appear on Figure 4.

Data from the 12 test holes indicates that the Henry Formation sand, which extends
to bedrock, is overlain by the Cahokia Alluvium. The thickness of the alluvium

is between 6 and 17 feet in the test holes and becomes thinner toward the esst.
The alluvium is primarily composed of silt with local clay and sand lenses,

and alsoc shows a tendency to be sandy at the base.

The Henry Formation is a major aquifer for the area and the portions sampled
by the IEPA showed it to be an arkosic, gray, fine to medium grained sand. Former
sand pits in the area were excavated to attain these sands.

Permeabiéity values measureq in the laboratory (Appendix 2), are in the order
of 7x10 “cm/sec and 4.4x10 “cm/sec for the Cahokia Alluvium and Henry sands,
respectively. Vertical distribution of permeability values are in Figure ba.

Hand auger borings P-1 through P-5 were made in the creek bottom and thev show
that the material there is a fill composed of loosely compacted silty clav to
clayey silt (Figure 6b). Because the velocity of creek flow was 3zreat enough
to erode vertically at one time, a scouring in the creek through the upper sil:
mantle into the sand occurred. At a later date the energy of the stream de-
creased and the clayey silt now seen in the bottom of the creek was filled down
into the Henry Formation sands. This deposit, since it Zs less consolidated
than the older Egcerials bounding it, is felt to have a permeability in the
range of 1.0x10 “cm/sec.
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Chemical Analyses of Soil

The soils adjacent to and in Dead Creek were sampled extensively to assess the
impact of disposal practices. Results were evaluated to determine horizontal
and vertical distribution of contaminants. The location of these samples is
given in Figure 8 and analyses appear on Table 1. A general description of

the soil analyses for Dead Creek is: 1) high concentrations of organics inm

the north end of the creek by New Queeny Avenue, 2) high concentrations of in-
organics in the south away from New Queeny Avenue, and 3) slight vertical migra-
tion of inorganics and PCB from the surficial soils into the underlying sand
deposits.

Surficial soils

Chemical analyses from surficial soil samples are listed in Table 1. In additionm,
the anaiyses of soil samples in monitoring wells G106, G107, and hand auger
boring P-1 are discussed and presented in Figures 7a, 7b, and 7c. Over all,

31 soil samples were analyzed in the area, and sampling locations are shown

in Figures 2 and 8.

Cucside the boundaries of the creek bed itself five surficial soil samples,

X119, X120, X121, G106, and G107, were taken and analyzed in an attempt to locate
outside dumping sources. Analyses of these samples show relatively low concentra-
cicns of chemicais with the exception of PCB, which is .62 ppm, 1.1 ppm and

80 ppm ac Gl07, X119, and X120 respectively. These samples lie in areas where
past dumping of wastes is suspected.

The analysis of X111 had the lowest concentrations of chemicals when compared

to all the other soil samples in the study. In fact, it showed the lowest concentra-
tions of barium, cadmium, chromate, copper, lead, nickel, silver, sodium, streoncium,
and vanadium. Therefore, this sample is considered to be representative of
background quality for soil in the area.

Surficial soil sampling outside the area of Dead Creek also took place in che
holding ponds behind Cerro Copper's recycling plant. These ponds at one time
were the head waters to Dead Creek. When flow was restricted under New Queeny
Avenue, the creek was graded to the north so water would drain to a catch basin
installed by Monsanto. The water entering this catch basin is then pumped to

the Canokia sewage treatment plant. Full restriction of flow under New Queeny
Avenue is somewhat suspect as IEPA personnel have observed water flowing from

the plug downstream in the creek. Since there is a storm sewer in the culwver:

it could account for this flow, but the possibility of the holding ponds backingz
up to cause flow must also be taken into consideration. Whatever the case mighc
be, it is obvious that these holding ponds are highiy polluted. Sadiment samples
X128 and X129 (Table 1) taken in them show PCB, aliphatic hydrocarbons,
dichlorobenzene, silver and high concentrations of nickel, lead, cadmium, arsenic,
copper, and manganese. In addition, the highest chromate concentration of 491
ppm was found in X129,

Sometime after 1950 the culvert at Judith Lane was blocked, but after reaching

an undetermined level, it does flow. Water then moves downstream as shown in
Figure 8 to the Prairie DuPont Floodwav. IEPA personnel have sampled the soils
frem the creck along its path to the Floodwavy and the analvses appuecr in Table
when downstream soil samples X100, X102, X103, X104, and X103 are compared %o

the background soil sample X121 (Table 1) it is scen that thev contain relative v
high concentrations of aluminum, barium, boron, cadmium, ciiromate, copper, leac.
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Table 1. Chemical analysis of soils (in ppm, dry weight material)
Samp le number

Parameters X101 X102 X103 X104 X105 X106 X107
Aluminun 12,000 NA NA NA NA NA NA
Arsenic 26.0 NA NA NA NA NA 6,000
Barium 1,300 4,700 210 390 475 NA 4,800
Berylium <4.0 3.0 €0.5 2.0 <1.0 NA <1l.0
Soron <10.0 76.0 <10.0 <10.0 <10.0 NA NA
Cadmium <40.0 50.0 8.0 31.0 2.0 NA 70.0
Calcium 24,000 5,300 210,0C0 16,000 13,000 NA 11,000
Caromium 400 50.0 60.0 50.0 <50.0 NA 360
Cobait 40.0 32.0 6.0 8.0 9.0 NA 30.90
Copper 15,000 17,200 320 1,800 360 NA 32,C00
iron 7,000 110,000 11,000 19,000 18,000 NA 70,000
Lead 800 1,300 260 250 75.0 . NA 2,500
Magnesium 7,100 2,000 10,000 5,100 3,300 NA 2,960
Maaganese 500 170 210 160 200 NA 120
Mercury 1.2 NA NA NA NA NA ) Na
Nickel 2,000 2,300 45.0 600 €50.0 NA 3,300
Phosphorus NA 6,200 720 1,200 4,200 NA 7,040
Potassium 2,400 900 1,400 2,100 1,400 NA 1,200
Silver < 100 45.0 10.0 <10.0 <10.0 NA 40.0
Sodium 800 1,100 100 190 123 NA 1,700
Stroatium 100 140 210 47.0 43.0 NA 180
Vanadium 480.0 50.0 22.0 31.0 35.0 A 60.0
Zinc 12,000 21,000 9c0 5,600 780 NA 25,000
PCB .120 .120 2.8 2.0 <.050 5,200 120
Aliphatic hydrocarbons BDL BDL B8DL BDL BDL BDL 30L
Alkylbenzenes BCL BDL BDL BDL BDL BDL BCL
Chloronitrobenzene BDL BDL BDL BDL BOL 3DL BDL
Dichlorobenzene BDL BDL BDL BDL BDL BDL BOL
Dichloropnenol BDL BDL BDL RDL BDL BDL BDL
dydrocarbons BDL BDL BDL BDL BDL BDL BDOL
Maphthdlenes BDL BDL BDL BDL BDL 3DL BDL
Trichlorobenzene BDL BDL BDL BDL BDL BDL BDL



Chemical analysis of soils (in ppm, dry weight material) (cont)

Table 1.
Sample number

Parameters X108 X109 X110 X11ir X112 X113 X114
Aluminum 8,000 9,100 7,000 8,000 6,600 10,000 6,400
Arsenic 44.0 25.0 67.0 80.0 50.0 300 23.0
Barium 3,800 1,600 4,300 1,800 8,000 2,400 1,600
Berylium <4.0 €4.0 4.0 <5.0 <€5.0 <3.0 <3.0
Boren €10.0 < 10.0 €10.0 <15.0 <15.0 NA <7.0
Cadmium <30.0 200 40.0 100 160 400 <10.0
Calcium 10,000 24,000 16,000 13,000 30,000 11,000 14,000
Chromium 300 €40.0 140 50.0 50.0 250 400
Cobalc 30.0 20.0 <€20.0 <30.0 30.0 100 €20.0
Copper 31,000 7,700 22,000 15,000 41,000 3,300 4,800
Iron 53,000 75,000 67,000 68,000 52,000 365,000 35,000
Lead 2,000 1,700 2,000 2,000 5,100 3,600 2,000
Magnesium 3,900 3,600 4,100 4,000 4,000 4,000 2,800
Manganese 150 300 200 160 300 120 130
Mercury 1.7 3.0 3.3 3.2 6.0 30 1.7
Nickel 3,000 300 1,900 2,000 2,700 2,500 1,700
Phosphorus NA NA NA NA NA NA NA
Potassium 1,500 1,700 1,300 1,600 1,200 1,400 1,300
Silver <30.0 <50.0 <90.0 <50.0 < 100 < 100 £70.0
Sodium 900 900 700 1,000 1,600 2,800 700
Strontium 200 130 160 160 430 180 BN
Yanadium £70.0 €30.0 70.0 100 <50.0 <100 £50.0
Zinc 22,000 27,000 25,000 47,000 52,000 61,000 20,000
PCB NaA NA NA NA NA NA NA
Aliphatic hydrocarbons NA MA NA NA NA NA NA
Alkylbenzenes NA NA NA NA NA NA NA
Dichlorobenzene NA NA NA NA NA NA Nea
Dichlorophenol NA NA NA MA NA HA Na
dvirccarbons NA VA NA NA NA NA NA
Zaphthalenes NA NA NA NA NA NA NA
Trichlorobenzene NA NA NA NA NA NA A
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Table 1. Chemical analysis of soils (in ppm, dry weight materials) (cont)
Sample number

Parameters X115 X116 X117 -X118 X119 X120 X121
Aluminum 9,000 9,000 1,300 1,200 NA NA NA
Arsenic . 18.0 9.0 16.0 15.0 NA NA NA
Barium 3,400 300 400 1,600 510 1,200 230
Berylium <7.0 <2.0 <2.0 €2.0 1.0 1.0 ¢1.0
Boron <€20.0 <20.0 <10.0 6.0 <10.0 <10.0 <10.0
Cadmium 120 <20.0 <30.0 {£20.0 7.0 3.0 1.0
Calcium 11,000 5,000 1,600 6,000 7,300 72,000 11,000
Chromium 120 130 €40.0 ¢ 30.0 36.0 38.0 £10.0
Cobalt 40.0 0.0 <20.0 $4.0 9.0 10.0 9.0
Copper 22,000 270 160 1,000 100 150 100
Iron 40,000 12,000 2,400 4,300 17,500 16,200 16,500
Lead 3,200 80.0 $40.0 100 43.0 60.0 £20.0
Magnesium 5,000 2,600 1,200 1,000 4,500 4,300 5,900
Manganese 150 60 40.0 50.0 260 350 370
Mercury 4.0 0.2 2.0 2.0 NA N NA
Nickel 2,300 140 £20.0 <15.0 <10.0 20.0 120
Phosphorus NA NA MA NA NA NA NA
Potassium 1,500 2,300 850 1,200 1,800 1,200 1,500
Silver <100 <50.0 50.0 £ 50.0 <10.0 <10.0 <10.0
Sodium 1,100 360 150 180 10 225 80.0
Stroncium 200 40.0 <30.0 < 30.0 42.0 140 32.0
Vanadium 150 <50.0 <40.0 € 50.0 27, 27.0 25.0
Zinc 71,000 2,500 ¢50.0 300 2,000 700 230
PCB NA NA NA NA 1.1 80.0 £.03
Aliphatic hydrocarbons NA NA NA NA BDL BDL BDL
Alkylbenzenes NA NA NA NA BDL BDL 8DL
Dichlorobenzere NA NA NA NA BDL EDL BDL
Dichlorophenol NA NA NA NA BDL BDL BOL
dydrocarbons NA NA NA NA BDL 3DL 3DL
Naphthalenes NA NA Na NA BDL BDL 3DL
Trichlorobenzene NA NA NA NA 3D0L BDL 39L
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Table 1. Chemical analysis of soils (in gom. dry weighr maretiala) funly
Samp le number

Parameters X122 X123 X124 X125 X126 X127 X128 X129
Aluminum NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA 29.5 95.8
Barium 5,500 4,400 350 2,500 5,000 2,500 NA NA
Berylium 2.0 3.0 1.0 <l1l.0 2.0 2.0 NA NA
Boron €10.0 <10.0 25.0 «10.0 76.0 <10.0 NA NA
Cadmium 35.0 40.0 4.0 6.0 70.0 50.0 50.6 22.11
Calcium 15,000 12,500 4,500 6,900 19,000 8,000 NA 13,095
Chromium 50.0 150 50.0 50.0 100 340 140 491
Cobale 15.0 15.0 7.0 9.0 50.0 30.0 NA NA
Copper 21,900 18,700 4,500 1,000 44,800 28,000 5.3 24,324
Iron 50,000 49,000 13,500 7,000 107,000 63,000 29,535 51,911
Lead 1,700 1,400 130 260 2,000 1,700 843 2,604
Magnesium 3,800 3,400 3,500 380 3,700 2,700 NA 2,088
Manganese 190 200 80.0 45.0 280 15 141 245
Mercury NA NA NA NA NA NA NA NA
Nickel 1,700 1,600 590 130 3,000 NA 569 1,474
Phosphorus NA NA NA 2,600 8,900 4,700 NA NA
Potassium 960 950 1,000 770 860 1,000 NA NA
Silver 30.0 30.0 6.0 <10.0 100 40.0 29.0 98.0
Sodium 630 630 1C0 80 1,400 700 NA NA
Strontium 190 175 27.0 50.0 300 130 NA NA
Vanadium 45.0 432.0 19.0 13.0 85 $5.0 NA NA
Zine 19,900 17,700 2,600 1,500 62,000 28,000 NA NA
PC8 540 1,100 24.0 10,000 330 73.0 2.2 13.0
Aliphatic hydrocarbons BDL BDL BDL BDL 3DL BDL 13.0 26.0
Alkylbenzenes ‘ BDL BDL BDL 370 3DL BEDL BDL EDL
Dichlorobenzene 0.35 23.0 BDL 660 3DL BDL BDL 1.7
Dichlorophenol BDL BDL 3DL 170 BDL EDL BDL 3DL
Rydrocarbons BDL BDL BDL 21,000 3DL BDL BDL BDL
Naphthalenes BDL BDL BDL 650 BDL BDL BDL BDL
Trichlorobenzene BDL BDL BRL. 78 5218 LI B4 BUL

NA - nct attempted
3DL - below detection limit :
All samples taken between 9/8/80 and 11/26/80
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Chemicol parameters
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Chemical poraometers
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Silty Sand, brown to tan

Ca Sand, coarse grained

Figure 7b. Vertica! distribution of PCBs and metals at GIO~
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nickel, sodium, strontium, and zinc. In fact, the highest concentrations of
aluminum (12,000 ppm) and haran. (74 pom) wme wezvtiated witn Tnese downstream
soil samples. The relatively high concentrations in the downstream soil samples
is due to transportation by the creek of the soils from upstream. It is noticed
that at some locations concentrations are higher even though they are further
downstream (X1Q4 compared to X103). This can be attributed to dynamic properties
of stream flow such as gradient, channel depth, and channel form. Besides the
creek soils, unknown waste disposal activities at downstream locations might
cause the high concentrations in soils. The only organic chemical to show up

downstream was PCB, and it ranged from less tham .05 ppm at X105 to 2.8 ppm

. WY,

Soil samples taken in the creek bed between New Queeny Avenue and Judith Lane
can be grouped into three areas (Figure 8), north, central, and south. Samples
X106, X117, X118, X125, and the first sample of P-1 are surficial soil samples
at the north end of the creek. When compared to the background sample X121,

the analyses from the five samples above indicate that they contain very high
levels of organic chemicais. The highest concentrations are PCB (10,000 ppm),
dichlorobenzene (12,000 pom), xyleme (540 ppm), trichlorobenzene (380 ppm),
chloronitrobenzene (200 ppm), biphenyl (6,000 ppm), dichlorophenol (170 ppm),
alkulhanzenes (U7 ppm), napnchalenes (650 ppm), and hydrocarbons (21,000 ppm).
Although concentrations of these chemicals show drastic changes from one sample
to another in the same area, it appears that sample P-1l has the highest concentra-
tion of organics. Most of the organics are not detected in samples X106 even
though it is close to samples X125 and P-1l. The difference is probably caused
by both the creek bed topography, where an accumulation of organics has occurred
in depressions and/or differences in permeability of the creek bed soils that
might cause differential migration of organics downward from-the soil surface.
Inorganic chemicals are relatively high in comparison to the background sample
in the northern part of the creek as well.

Five soil samples,X113, X114, X115, Xilh, and X126, were taken in the central
portion of Dead Creek. Among these, only X126 was analyzed for organics and

was found to contain only PCB (350 ppm). Analysis results indicate that this
area contained very high levels of inorganics. The highest concentration for
cadmium (400 ppm), cobalt (100 ppm), iron (365,000 ppm), mercury (30 ppm),

sodiwm (2,800 ppm) are associated with X113. In addition, the highest concentra-
tion of zinc (71,000 ppm) was found at X115, chromate (400 ppm) at X114, and

that of boron (76 ppm), copper (44,800 ppm) and phosphorus (8,900 ppm) at X126.

In general, inorganic chemicals in this portion of the creek exceed background
levels by several times.

Scil samples X107, X108, X109, X110, X111, X112, X122, X123, and X124 were taken
in the southern part of the creek and near the pond. PCB was found in relativelvr
high concentrations in X107 (120 ppm), X122 (540 ppm), X123 (1,100 ppm), X124

(24 ppm) and X127 (73 ppm). Aalso, 0.35 ppm and 23 ppm dichiorobenzene was found
in X122 and X123, respecrively. As for inorganics, the highest concentration

of barium (8,000 ppm), lead (5,100 ppm), and stroantium (430 pom) are at X112,
nickel (3,500 ppm) at X107, and that of vanadium (100 ppm) at X11ll. Ia general,

the other inorganics are relatively high and above the background (X121) concentra-
tions.

Vertical Distribution

Vertical distribution of chemicals in soils is examined in three locations,

Gl06, G107, and P~1 (Figure 8), the results are presented in Figures 7a, 7b,
and 7c.
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Inorganic chemicals are analyzed in two locations, G106 and G107, to obtain
data outside the creek bed itself. At G106, traces of PCB are shown in the
upper three intervals. The metal concentrations show a general decrease with
depth, however, analysis at G106 indicates that the metal concentrations of

the upper silty fill and the sand immediately below are almost the same. At
G107, only the two uppermost samples have been analyzed for metals, and although
the data is incomplete, it seems metals and PCB increases with depth. Soils

at Gl07 seem to contain a higzher concentration of chemicals than those at G106.
Tnis would suggest waste disposal activity nearby. Presently, there is an open
dump north of Gl07. This dump is bounded by the Weise Machinery building on
the west, G107 on the south, New Queeny Avenue on the north, and G106 on the
east.

Soil samples from P-1, located at the northern part of the creek bed, were
analyzed for organics. The three surficial soil samples, to a depth of 3 feet,
contain large amounts of PCB and organics. Below this interval, a decrease

of organic chemicals is noted with depth, though there is a slight discrepancy
with trichlorobenzene and chloronitrobenzene. Except PCB, other organics are
not found below 3 feet in depth. Analyses indicate that most of cthe organics
are confinzed to surficial soils and do not tend to travel vertically. This

is probably due tco both clay content of surficial soils, and the relatively

low solubility of chlorinated hydrocarbons and their associated by products.
PCB'y show a slight vertical migration chat probably reaches the Henry Formation
sands and thus the ground water in minor amounts. Outside the creek bed very
low amounts of PCB wera found but other organics were not; inorganics appear

to have traveled downward to some degree.

Ground Water

Aquifer

As stated previously, the Henry Formation sands are the major aquifer in the
area. At the creek itself these valley train sands, on an average, rise to
within 14 feet of surface. Figures 6a and 6b show the potentiometric level
plotted 2t the site in cross section. It is seen by these cross sections that
most of the ground water occurs in the Henry Formation sands. Exceptions occur
in the northern and southern portions of the creek where the silt mantle thickens
(Figure 6a, A-A') and the ground water level encounters it.

Water table as opposed to leaky artesian conditions (Bergstrom, 1956) prevail
at the sigg because the lower portion of the alluvial silt is permeable enough
(5.4 x 10 7) not to impede vertical movement of the ground water.

The potentiometric surface map, Figure 9, indicates that the nydraulic gradient
is very flat in the vicinity of Dead Creek. The gradient is 3'/1060' or .00233
generally moving to the west but with local fluctuations apparent. Periodic
measurement of the potenticmetzric surface appear in Table 2. The fcllowing

is a brief discussion of potential pollution sources and their impact on ground
water.
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Table 2. Ground water elevations in IEPA monitor wells,
all elevations in feet above mean sea level

Measurement dates

10/22/80

Wall number 10/23/80 10/30/80 10/31/80 1/28/81 2/18/81
G101 393.02 393.22 393.42 391.82 391.52
G102 394.29 394.49 394.09 362.79 392.69
Gio3l _ 394.40 : 393.70 393.00 392.70
G104 393.60 393.70 393.40 390.60 392.00
G105 394.81 394.91 394.51 393.31 392.91
G106 394.17 394.17 394.87 392.57 392.77
107 390.05 393.35 391.05 392.75 391.85
G108 395.06 395.26 394.16 394.26 393.95
G109 394.38 394.18 393.78 392.68 392.:8
G1i0 394.74 394.64 384,34 393.44 393.04
G111 394.21 _ 393.91 393.21 392.61
Gl1i2 394.32 392.32 382.22
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Dead Creek

Conditions in the creek are suspected of being a major contributor to zround
water pollution. As seen in Figure 6b (cross sections C-B' and B-B'), the water
table is just at the bottom of the creek f£i1ll material. This level is at its
lowest point for the vear though. Using information gathered from another site
in the American Bottoms (East St. Louis/SCA-Milam), this level can be expected

to rise approximactely 3.65 feet at its peak level of the year. When this occurs,
polluted f11l material comes in contact with ground water. The ground water

at this time produces a washing of these pollutants from the creek fill. Darcy's
equation allows us to calculate the rate of flow beneath the creek in the sand
aquifer and thus the rate at which these pollutants are washed away.

h
Darcy's equation: Q = K xf%f x A where,

Q = filow rate
K = hydraulic conductivity (permeability)
dh = hyvdraulic gradient
dl
A = cross section area through which water flows perpendicular to

At the creek the following conditions exist:

K = the average germeability of the aquifer is given to
be 4.4 x 1077cm/sec or 4454 ft/year

dh = the hydraulic gradient is determined to be .00282
di

A = the area perpendicular to flow, using the 3.65 foot
rise of the water table is 7210 square feet.

This data yields the following:

. dh
Q K x a1

X A
Q = (4554 fr/vear) x (.00283) x (7210 ft)
Q = 92,921 ft3/year or 1.32 gal/min
At the same time an approximation of velocity, V, can be calculated for the

water in the aquifer. This is the velocity at which the polliutants contributed
by the cr2ek move away from it. Here,

dh 1
V=Kx IR where

V = velocity and N = effective porosity.

it is assumed that the effective porosity of the Henry Formation sands is 0.20Q
(Walton, 1970) which gives the following:

V = (4554 fr/vear)  (.00283) x = $4.4 fr,vear or 0.13 ft/day

L
0.20
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The period of time required for surface water to infiltrate the bottom of the
creek and travel through the fill to ground water can be calculated from:

L
T = v where,
T = time required
L = distance traveled (thickness of layer)
V = velocity

The velocity of water movement through the fill can be calculated by the equatiom
used previougly. If it is assumed that the fill material with a permeability

of 1.0 x 10™° has an effective porosity of .10 and thickness of 8 feet under
unit hydraulic gradient, this yields:
dh 1
v Kxﬁxﬁand

8ft)x 1
8 ft .10

The time required for movement of water through the fill can now be calculated
in the northern part of the creek where the fill is 8 feet thick as,

V = (1.03 ft/year) x ¢ = 10.30 ft/year or .0282 ft/day
L
T=V

T = 8 feet = ,777 years or 284.0 days
10.30 ft/year

and at the south end of the creek where the fill material thickens to 10 feet
as,

e ]
]
<

10
10.30 ft/yr

T

= . 9708 years of 354.0 days

This means that if the fill in the creek is saturated and there is only a film
of liquid in the creek, that it will take between 284 to 354 days to reach the
ground water. However, if large amounts of liquid wastes are disposed of in
the creek or much water exists in the creek after a rain, vertical migration
is probably much more rapid.

Due to compliexities involving surrounding surface runoff and infiltration percent-
age of precipitation, the flow rate through this layer cannot be calculated.

Holding ponds at Cerro Ccpper

Prior to blocking the culvert at New Queeny Avenue the impounded waters on Cerro
Copper were once the head waters for Dead Creek. Because of this, it is assumed
that the morphology is similar and that the time required for the impounded
water to infiltrate through the creek fill is much less than that calculated

for the northern portion of the creek, 284 days. This is because the impounded
water results in a larger head and increases the valocity of the ground water
movement. Becker (1975) identified faur aurfalls anraring rhis nand fioum 1re
Cerro Copper planct.
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The Disposal Impoundment

As seen in a 1973 map by the U.S.A.C.E. (St.Louis District), the area of the
disposal impoundment is approximately 20,000 square feet. The wastes dumped

into it and the later leaching by rain water are then sources of potential ground
water pollution nere.

Mr. Waggoner stated in 1971 that he used approximately 100 galloms of water

per day to wash out his trucks that carried industrial waste. This is most
likely a conservative estimate. He operated in this manner from August, 1971
until sometime in 1974, when he sold the company to Ruan Trucking Company, who
continued the same practice until 1978. If it's assumed that they "washed their
trucks out" 5 days a week during this period of time, the following estimate

as to the amount of disposal can be made:

(100 gal/day) x (6.3 years) x (52 weeks/year) x (5 days/week) = 163,800 gallons

It is felt that this excavation caused large amounts of ground water polluzion,

as seen from the above value, and from the drilling of monitor well G109 (Figure

4). While drilling it, the driller and his assistant operating the rig became
nauseous from the fumes. These conditions were due to its location in a small

strip of virgin soil between the creek and the disposal impoundment. Since

the soils above the water table are relatively clean until encountering the

ground water, and no mounding is shown at this well location, it must be assumed
that the disposed liquids migrated vertically from the impoundment. Upon encounter-
ing the ground water table, pollutants traveled in the direction of ground water
flow (to the west), and reached well G109,

The Pcnd Occupying H. H. Hall Construction's Sand Pit

The water level in this pond is 1.5 to 2.0 feet higher than the closest wells

to it (Glil, G105), therefore, it is assumed that the water in the pond has

ne hydrological connection to the ground water aquifer. Since this pit was
excavated to obtain the Henry Formation sands, it at one time must have extended
down to the aquifer. The only explanation for this breech then, is that the
pond has silted in to the point where the water in the pond is of a perched
nature. This silting action occurred in the same way as that previously described
for the creek bottom. Evidence for the deposition of this silt fill in recent
times occurs at the Judith Lane culvert. This culvert (with a diamter of 6
feet) was installed in the early 1950's to allow for better creek flow under

the road. Subsequent sedimentation in the creek has filled to within one foot
of the top of this culvert. This means that the water level in the pond
fluctuates independently of the ground water aquifer.

Water Quality

Ground Water

The monitoring wells installed by the IEPA have been sampled twice during this
study. The location of these wells are shown on Figure 4, and analysis results
are presented in Tables 4a and 4b. In addition to these wells, four private
wells (Figures 4 and 8) have been sampled to establish the background quality.
Water samples were collected and preserved acccrding to the Agency standards,
however, the samples were not filtered. Analysis for the background is in
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Table 3. Ground water quality in private wells (background),
concentrations in ppm except where noted

Collection date and well number

Ground water 9/16/80 9/16/80 9/16/80 9/23/80
Parameters standards G501 G502 G503 G504
Arsenic 0.05 0.008 0.004 0.001 <0.001
Barium 1.0 0.2 0.16 0.39 0.05
Boron 1.0 0.28 0.2 0.25 0.58
Cadmium 0.01 <0.001 €0.005 €0.002 €0.002
Chromium 1.05 €0.01 < 0.005 <0.01 NA
Copper 0.02 0.02 <0.005 € 0.005 0.06
Iron 1.0 4.6 19.0 17.7 0.73
Lead 0.05 <0.02 < 0.02 <0.05 €0.04
Magnesium NE 33.0 39.0 36.0 30.9
Manganese 0.15 1.02 1.26 0.79 0.85
Mercury Q0.0005 < 0.0001 < 0.0001 < 0.0001 0.0001
Nickel 1.0 € 0.005 € 0.0005 ¢ 0.01 0.02
Phosphorus 0.05 <1.0 <1.0 € 1.0 0.2
Potassium NE 6.6 5.7 4.5 5.0
Silver 0.0005 ¢ 0.005 € 0.005 € 0.005 <0.01
Scdium NE 21.0 24.0 12.0 26.0
Zine 1.0 0.85 NA 0.18 0.3
PCB (ppb) NE 'Na NA NA <0.1

E - Not established
Ha - Not atrempted
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Table 40. Analysis of ground woter somples from the IEPA monitoring weils on 10/23/80 in ppm excapt when noted

PARAMETERS STANDARLS GIOJ Gi02 GI03 GlI04 Slus GIC6 GIO7 GI?)O Gio9 ‘slo Glil Gli2
Akalinity NE W an 336 406 2n BT £5¢ 375, 257 I 362 699
Ammonia %) 7% 1.6 1.7 0.4 0.9 2.9 05 0.3 4.5 %] 0.1 L5
Arsenic .05 023 o3 .045 049 067 6 043 008 083 053 008 .0i9
8arium 1.0 .3 08 2.9 2.2 2.0 0.6 2.1 0.3 0.2 05 0.2 05
Buror. 1.0 05 04 05 “6 04 0.5 05 0.4 04 0.5 05 s
Cudmium .0t 0 .0 .03 al 0.0 .0 0.0 0.0 00 .8 0.0 .08
Caicium NE 180 210 210 210 340 185 500 140 380 500 "o 242
.00 NE 237 160 244 20€ 473 Hns 1070 298 2:5 700 79 162
Crlarise 250 48 03 Sk 52 65 10y 137 79 €9 &t 32 363
Chrcimn (12830 1.0% e 05 09 O A2 Kyl .07 0.0 0.0 .39 0.0 Ol
Cheonr-uer [16) .08 0. 0.0 0.0 on 1.0 0. 00 oL 0.0 0.0 00 0.0
Curper .02 A6 a3 L) 3 a3 A4 58 .04 43 23 .04 1.2
Cyanide 025 NA NA NA NA NA NA NA NA. NA NA NA 0.0
Fluoride L4 0.4 0.7 0.7 0.3 1.0 0.7 0.7 03 2 0.8 03 0.5
Hardness NE 804 864 849 630 528 637 77 496 1684 2719 %9 1080
iron 1o 5L0 385 86 o9 18 62 3 4. 39.0 340 5 "]
Leod .03 do A3 0.26 0.2 0.31 0.0 0.27 00 00 73 o.o7 0.44
Megresium NE 1 90 79 72 100 49 203 24 100 209 24 2.3
Managaness 19 8.4 LY 4.2 34 4.2 .9 9.8 0.98 4.9 .0 N 39
Mercury .0008 0.0 0.0 0002 0.0 0.0 0.0 0.0 000! 0.0 0.0 Q.0 0004
Nickle 1.0 ol 0. 0.9 0. as 0.l 03 00 05 .9 Qo o3
Nitrate- nitrite 10.0 0. 0.4 01 0.4 0.0 0. 0.l A 0.0 0.4 03 0.0
oM 6.5-9.0 (Y] 66 65 6.6 66 6.5 64 6.6 63 6.7 70 [ ¥
Phenolics .001 0.0 O 0.0 005 00 .063 28 )] 45 ".0lI8 0.0 873
Phoephorus 08 29 .2 33 27 6.0 L8 9.4 .18 T2 6 .24 .69
Patassium NE 10.6 131 13.4 123 22 7.7 15.2 137 149 29 4.9 58
RO.E. 500 630 1230 769 790 824 1020 1230 704 2460 300 512 2190
Selenium .01 .003 001 .004 0l 008 .00 .004 . 001 001 008 .002 00!
Silver 003 0 - 0.0 02 00 0.0 0.0 0.0 ot 0.0 0.0 c2 n
Sodium NE 24 60 40 29 57 96 NA 40 40 53 24 260
SC. NE 870 1560 1050 1080 1040 1340 1430 960 2470 720 490 NA
Sultate 2% 132 434 230 204 296 261 201 103 1340 93 (LY Sie
Zinc 1.0 0.6 0.4 6.2 0.3 ar 0.1 0.8 00 (1] 2.0 0.0 78
#C8 (ppb) NE 1.0 1.2 <0l <04 <o <04 <ol <0l <04 2.7 <04 <04
Chiosophenol (ppb) NE 8DL 1200 B8DL 8oL 8Dl 8oL 630 B8DL ] ) 8oL BOL BOL
Civorobensane (ppb) NE 8l BOL goL suL 80L 8DL is 8oL adL 8oL 8oL 00
Dichlor vbenzene {pph) NE abl BOL 8oL " BDL BOL BDL 28 80L 80L 8oL -BDL. L1
Dichlorophenot (ppb) NE 80L HOL 80L B8DL BOL BOL 890 8bL 80L 80L BOL 80L
Cyclohexanons {ppb) NE BOL BOL BOL BOL 8bL BDL BDL abw. 120 8.9 8oL 8DL
Chlaroanine (ppb) NE BOL 8OL BOL 80L 8oL 80L 80! BOL B0OL 3500

Reo indiceles above slanderd ameuls

NA= Not Attemoted

NE s Nat Established

L B8DL BDL
BOL = Below Detection Limit
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Toble 4b. Analysis of ground water samples from the IEPA monitoring wells on 1/28/81 in ppm except when noted

PARAME TERS STANDARDS  6I0} G102 G103 Glo4 GIOS G106 GIO7 GI08 Gl09 allo Gl 62
Alxalinity NE . 447 421 266 520 363 556 621 448 1) 308 394 6i9
Ammonio K 0.3 0.0 1.4 0.2 0.7 33 1.0 0.0 7 02 0.1 0.5
Arsenic 005 0015 00i6 0018 0002 0037 o1l 0021 0004 75 Q013 00l4 Qo027
Barium 1.0 09 1.2 09 0.3 e 1.0 32 0.5 0.2 1.0 07 0.5
Boron 1.0 0.3 0.4 0.4 0.7 04 0.5 0.5 0.2 o8 02 0.6 0.9
Cadmium ool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 g-00 000 0.00
Calcium NE 2200 328.9 176.3 218.0 319.2 225.5 11698 208.5 466.7 169.4 181.4 963
C.0.D. NE 45 93 56 9 143 212 635 8 1315 a7 28 47
Chioride 250 20 128 64 29 59 156 201 76 32 36 18 210
Chromium ( total) 108 002 002 002 0.00 0.03 000 009 0.00 0.04 0.02 002 0.00
Chromium (t6) 0.0b NA NA NA NA NA NA NA NA NA NA NA NA
Copper 0.02 059 0.79 0.36 0.14 0.43 0.29 0.97 0.00 94.1 N1 0.04 0.28
Cyanide 0025 000 000 0.00 0.00 0.0! 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Fluoride L4 NA NA NA NA NA NA NA NA NA NA NA NA
Hardness NE 554 1072 430 717 764 617 960 564 2144 A4T 530 486
iron i.0 30.4 16.5 20.8 .4 60.8 67.5 172 0.3 198 19.4 10.7 18.9
Lead 003 0.17 0.08 000 000 0.07 0.00 0.32 000 000 @.00 000 aoo
Magnesiur® NE 48.2 70.0 46.3 49.1 73.6 49.1 288.) 34.3 184.4 435 37.9 54.0
Monganes? 018 3.02 3.5 3.07 1.41 4.10 2.13 9.64 0.34 e.30 .77 .76 2.7
Mercury 0008 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0004 0.0 0.0 0.0
Nichel 1.0 0.1 0.1 0.4 0.0 0.2 0.0 0.5 0.0 i76 0.9 0.0 0.0
Nitrote — nilrite 10.0 0.0 2.8 0.1 0.5 0.0 0.0 0.2 35 0.3 18 0.3 0.0
pH 65 -90 7.0 7.0 7.1 7.2 7.0 6.9 6.9 7.1 4.1 8.9 7.0 6.9
Phenolics Qo1 0.0 0.0 0.0 ‘0.0 0.0 1.46 0.5 0.01 1.86 0.02 0.013 0.08
Phosphordus 0.05 0.91 0.88 0.4) 0.06 3.6 2.1 10 0.03 37 1.0 0.51 0.53
Potassium NE 6.4 12 8.8 €0 13 6.2 20 16 18 1.5 4.2 20
ROE. 500 NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 0.0! 0.002 0.002 0.002 0.002 0.003 0.002 0.01 0004 0.006 0.016 0.002 0.0
Sitver 005 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
Sodium NE 13 63 48 5 50 94 60 30 37 13 14 18
$.C. NE NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate 250 129 5e3 256 265 468 143 276 86 3371 57 153 212
Zinc .0 0.3 1.2 e 0.1 1.8 0.1 1.5 0.0 10.1 2.0 0.1 28
PCA (ppb) NE 0.22 3.9 NA 0.3 BOL NA 0.4 BOL NA NA NA - BOL
Chiorobestone (ppb)  NE NA NA NA NA NA NA 63 BOL BDL NA NA 25
Dichiorophenol (ppb)  NE NA NA NA NA NA NA 560 BDL 8DL NA NA 80L
Chioroanitine (ppb)  NE NA NA ' NA NA NA NA 20 80L BOL NA NA 21

Red indicates obuve standard gmounts

NA« Not Attempted

NE+Not Established

801 » Below ODatection

t.avel



Table 3. Because the ground water flow direction is generally east to west,
G108 can also be considered a background well. A comparison of the analysis
for G108 (Table 4b) with that of G501, G502, G503, and G504 (Table 3) indicates
that it indeed is of background quality.

Inorganic chemical parameters analyzed for background quality indicate that
iron, manganese, and phosphorus are generally above the State's water quality
standards. Organic analysis of these wells showed nothing above the detection
limit of 0.1 ppb (Tables 3 and 4b).

In general, results from Table 4a are lower than those found in Table 4b. This
is probably due to dilution of samples, which occurred when samples of 4a were
collected too soon after drilling and washing of the wells.

Data in Tables 4a and 4b indicates that concentrations of copper, iron, manganese,
phosphorus, and R.0.E. exceed the standards and background quality in every

well. Lead, phenolics, sulfate and zinc are above the standards in six or more
wells.

Among organics analyzed, PCB's were detected in wells G101, G102, and G110.
Compared to other wells the relatively high concentrations of 2.7 ppb and 3.9
ppb were found in G110 and G102. Other organics detected such as chlorophenol,
chlorobenzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloroaniline
were mostly associated with G107 and G112 even though some other organics were
also found in G102, G109, and G110. All these organicgs are relatively high
and not found in the background wells. The organic and inorganic analysis
discussed above demonstrate ground water pollution in the area from various
sources.

Among the wells, it appears that the ground water in G109 is the most polluted.
At G109, ammonia, arsenic, cadmium, copper, iron, manganese, nickel, pH, phenols,
phosphorus, R.0.E., sulfate, and zinc exceed the water quality standarcs by
several times. Other parameters for which no standard exists are also in high
concentrations. This well is located between Dead Creek and the former disposal
impoundment, the exaggerated quantities of ammonia, arsenic, cadmium, copper,
nickel, and sulfate must be attributed to this excavation because quantities

in other wells directly adjacent to the creek are at least 10 fold less.

Two other wells G112 and G107 exhibit concentrations much above the State Water
Quality Standards. One or the other, or both, of the wells show concentrations
of barium, boron, copper, iron, lead, manganese, phenocls, phosphorus, selenium,
sulfate, and zinc above standards. They are also the wells in which organics
were detected the strongest. In G107 the two samplings have shown that chloro-
phenol, chlorobenzene, dichlorobenzene, dichlorophenol, and chlorocaniline are
present. In Gll2 chlorobenzene, dichlorobenzene, and chlorocaniline have been
detected. Since these two wells have these similar characteristics it must

be assumed that the pollution source must be common as well. The pollucion
source is most likely the open dump discussed previously, which lies between
the two wells.

Among other highly polluted wells are G110, G106, G105, G103, and G102. Severa:
inorganic parameters are much above the background qualicy and the standards.
Also, some PCB was found in GlOl and G102. In G102 chlorophenol was found,

WA WLEIN 've wXp'Llalned by its location near the dump which has been suspected
of supplying this parameter to wells Gl07 and Gll12. another well, G110, is
located between Dead Creek and the believed locations of former sand pits
(Figure 4). The only above standard concentration of nitrate (18 ppm) and the
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highest concentration of selenium (0.016 ppm) are found in this well. The water
quality of this well would be affected by the creek and disposal in one of the
sand pits if it indeed did occur.

The wells G102, G103, G105, and G106 are located just on the west side of Dead
Creek. All exhibit polluted ground water and are probably affected by the creek.
However, G106 might also be affected by the open dump to the west of the well.

When compared to the background quality (G108), monitoring wells G101l and G104
indicate very few signs of pcllution. This is probably due to the relatively
long distance from the pollution sources in the area, and attenuation of the
chemicals during the long flow distance and time.

In conclusion, the chemical analyses of ground water from the monitoring wells
indicate the pollution of ground water near Dead Creek, the open dump, and the
disposal impoundment. It appears that the effects of the pollution have been
reduced somewhat near G101l and Gl04 which are approximately 400 feet to the

west of the creek.

Surface Water

The surface waters in the area of Dead Creek which were sampled and analyzed
by IEPA personnel include the holding ponds for Cerro Copper, the pond in the
former H. H. Hall Construction sand pit, and the creek waters downstream from
Judith Lane. Locations for these samples appear on Figure 8 and anaiysis is
on Table 5.

Analysis of H. H. Hall Construction's pond (S501 and S502) indicate that the
water is somewhat polluted showing copper, phosphorus, and iron concentrations
slightly above the water quality standards. It also shows PCB's present in
ainor amounts (0.9 ppb and 4.4 ppb).

Analysis of downstream samples S301 and S302 shows that they too have slightly
elevated concentrations of copper and phosphorus when compared to standard and
again a minor amount of PCB (1.0 ppb) was detected in S301.

On the other hand, the samples taken from Cerro Copper's holding ponds (S503

and S504) show elevated concentrations of copper, iron, lead, mercury, nickel,
phosphorus, silver, and zinc. PCB's (22 and 28 ppb) and aliphatic hydrocarbons
(23,000 ppb) were also detected, the latter being the only time in the study.

As discussed previously, the ponded water here increases the velocity at which
infiltration and vertical movement of water takes place. It then must be assumed
that these ponds are contributing a large amount of pollution to the ground
water but the present placement of monitoring wells at the site cannct determine
this.

Plant Analyses
In an attempt to assess the effects which dumping has had on plant macter, IEPA

personnel collected beans, bean leaves, corn, and okra from a garden just west
of well G102. They were analyzed for PCB with the following results:
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Table 5. Analysis of surface water samples, in ppm except where noted
Collection date and well number
Water quality 9/15/80 9/15/80 11/26/80 11/26/80 9/25/80 9/25/80

Parameters standards S$501 §502 S$503 S§504 S$301 $302
Alkalinity NE 80.0 85.0 NA NA NA NA
Ammonia 1.5 0.0 0.0 NA NA NA NA
Arsenic 1.0 0.006 0.01 0.058 0.025 0.008 0.006
Barium 5.0 0.2 0.5 1.2 0.7 0.12 0.08
Berylium NE NA NA NA NA <0.001 «0.001
BOD-5 NE 4.0 33.0 NA NA NA NA
Boron ' 1.0 0.2 0.2 0.20 0.3 0.06 0.04
Cadmium 0.05 <0.002 <0.002 0.36 0.19 <0,005 «0.005
COD NE 58.0 35.0 NA NA NA NA
Chloride 500 27.0 28.0 NA NA NA YA
Chromium (total) 1.05 <0.005 «0.005 0.61 0.21 < 0.01 0.01
Chromium (+6) 0.05 0.0 0.0 NA NA NA NA
Copper 0.02 0.035 0.33 4.5 3.6 0.26 0.04
Cyanide 0.025 0.02 0.0 NA NA NA NA
Fluoride 1.4 0.4 0.4 NA NA NA NA
Hardness NE 84.0 94.0 NA NA NA YA
iron 1.0 0.8 1.8 58.0 28.0 0.66 0.87
Lead 0.1 0.0 0.01 6.6 2.8 €0.C5 &0.05
Magnesium NE 6.0 6.0 35.8 28.7 3.0 2.0
Manganese 1.0 0.06 0.82 1.0 0.67 0.03 0.12
Mercury 0.0005 0.0000 0.0 0.0016 0.0016 NA NA
Nickel 1.0 0.02 0.05 4.2 3.3 0.05 0.01
Nitrate-Nitrite NE 0.0 0.0 NA NA NA NaA
pH 5.5-8.0 7.4 7.0 NA NA NA Na
Phenols 0.1 0.01 0.01 NA NA NA NA
Phosphorus 1.0S 0.17 0.31 1.9 3.4 2.1 0.2
Potassium NE 5.9 6.2 4.3 6.2 6.6 3.3
R.0O.E. 1000 201 217 NA NA NA YA
Sel=2nium L.Q NA NA NA NA NA MY
Silver 0.005 £0.005 <«0.005 0.24 0.14 €03.01 €0.01
Sodium NE 24.0 25.0 19.7 22.4 3.0 3.0
Strontium NE NA NA NA NA 0.08 0.07
Suifate NE 30.0 28.0 NA NA NA NA
“Janadium NE NA NA NA NA € 0.005 <0.005
Zinc 1.0 0.1 0.7 3.0 17.0 0.24 0.06
PCB (ppb) NE 0.9 4.4 22.0 28.0 1.0 <0.1
Aliphatic

hydrocarbons (ppb) NE BDL BDL 23,000 BDL BDL BCL
NE - Not established
NA - Not attempted
BDL - Below detection limit
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PCB level (in ppm)

Beans 0.06
Bean leaves 0.13
Corn 0.05
Okra 0.05

Aithough the Food and Drug Administration has assigned no action level for PCB's
in plant matter, it is felt that these values are minute, and do not present

any hazard to public health.
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Summary, Conclusions, and Recommendations

This report is prepared to determine the hydrological framework and possible
disposal sites in that part of Dead Creek which lies between New Queeny Avenue
and Judith Lane. The potential disposal sites in the area, which have had an
impact on ground water, soils, and plants, include: an open dump, a holding
pond at Cerro Copper, a former disposal impoundment on the east side of the
creek, a poud which exists in H. H. Hall's former sand pit, and 3 sand pits
which are now filled.

Twelve monitoring wells drilled adjacent to Dead Creek, and 5 hand auger borings
made in the creek, indicate that a 6 to 17 feet thick silt mantle overlies the
Henry Formation sands, which are the major aquifer in the area. The creek, which
has fill material in it now, at one time had scoured down into the Henry Formation
sands. It is clear that soils and ground water in the immediate vicinity of

Qs Vit wie poliurted and that turther study is needed for more definitive
answers. The ground water quality in the IEPA monitoring wells is probably

a result of the above pollution sources combined. These wells show that ground
water in the vicinity of the creek has been effected most, and that downgradient
wells, some 400 feet away, show little contamination.

The findings and conclusions reached, based on this study, are listed below:

1) The surfic%al silt mantle is thin and has an average permeability
of 5 x 10" %¢cm/sec.

2) The Henry Formation sands.are a major aquifer and have an average
permeability of 4.4 x 10 “cm/sec.

3) At one time the creek bottom reached, and the sand pits were excavated
into the Henry Formation sands. '

4) Chemical analysis of soils indicate that surficial soils are primarily

polluted at the holding pond in Cerro Copper's plant and in Dead Creek
itzelf.

5) Scil samples from the pond are high in inorganics and organics, in-
cluding silver, nickel, lead, cadmium, arsenic, copper, manganese,
PCB, aliphatic hydrocarbons, and dichlorobenzene.

6) Soil samples from the creek in the study area were high in organics
and inorganics. In general, organics were high in the north end, and
inorganics in the scuth end. PCB, dichlorobenzene, xylene, trichloro~-
benzene, chloronitrobenzene, biphenyl, dichlorophencl, aikylbenzenes,
naphthalenes, hydrocarbons, cadmium, cobalt, iron, mercury, zinc,
chromate, copper, and phosphorus were in high concentrations. Waste
disposal in the creesk is the main cause of higher levels of chemicals.

7) PCB and inorganics have migrated to some degree vertically into the
Henry Formation sands from the creek bed.

8) When traveling westward, ground water carries away pollutants from
the fill in the creek.

9) Surface water from the creek infiltrates downward and carries
pollutants into ground water.
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10) The holding ponds on Cerro Copper's property, the disposal impound-
ment, and the open dump are among the major pollution sources of
ground water in the area.

11) There has been no tangible evidence to show that former sand pits
in the area contribute to any ground water pollution. This does
not mean that they don't.

12) Ground wacter near the creek is polluted. The pollutants include
PCB, chlorophenol, chlorobenzene, dichlorobenzene, dichlorophenol,
cyclohexanone, chloroaniline, copper, iron, manganese, phosphorus,
and R.O.E.

13) Ground water pollution is somewhat reduced at monitoring wells
located approximately 400 feet west of the creek.

14) Water from the pond in the Cerro Copper Plant is highly polluted
with organics and inorganics.

15) With the present data available, it is difficult to determine the
effect which the pond by Judith Lane has on the areas ground water.

Recommendations

1) Ground water pollution sources are many in the area, and further
detailed sctudy(ies) is necessary to determine their locationm,
extent and impact on the ground water.

2) Ground water in the study area should not be used for human consumption.

3) Feasibility of removing all wastes and polluted soils from the former
disposal impoundment, Cerro Copper's ponds, and the open dump should
be studied. If not possible, these areas should have suitable cover
material and monitor wells placed on them.

4) The fill material in the creek should be removed and the creek must
be filled wicth a clayey soil later. If this is not possible, the
present creek topography must be filled to the ground level with a
clayey soil.

5) Taking the above recommendations into consideration, a plan aight
also be developed to install a system of monitor wells for ground
water quality analysis in the area. This could aid local well
drillers and public officials to insure public safety.

6) Plans for the construction of New Queeny Avenue should be secured
to determine the depth of former sand pits in the area.
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Appendix 1 - Boring Logs
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SILT
GRAVEL

Adjective modifiers

Percent grain size . . . .
for minar qrain sizes

not included in
major classification w/ some

< 5% trace

® Only applicable to wells bored by the IEPA

Figure A-1. Textural triangles (adopted from Shepard, 1954) and terminology used
for classification of unconsolidated deposits.

recycled paper 46 vrujogy nnd emvironment



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL
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BORING LOG sH 1 or 1 su
COUNTY _SL. Clair SITE NO. PREPARED BY _Rot_St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE___10/8/80 _ ___ BORINGNO _B-1 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES X NO _____ WHicH Moajtor (G-i01)
TYPE AND LENGTH OF CASING _BVE 29.5 v - casive —1:0 pr smovEGROUND LEVEL
SCREENED INTERVAL ELEVATIONS 121,32 rq 191,32 (20 feet slotted)
|ANNULUS FILL MATERIAL |2 Z | GROUND WATER EL. | z z
i S = = Z
ABOVE PACKING __CuLting }E - 2 AT COMPLETION ___3%0.32 | Z |
= . zZ & | €] =™y =
PACKING Bantonire _ |Z - | AFTER 2 pays_393.92 i Z ‘ R ; - i
- bret - ! e
scREEN _3/8" Gravel | = $1ammmn 16 mavs 312 V2L L 1%
. bR
-:; ‘ I ‘L-!!
LE Sand (arkosic) _ i
- Tan . . W | .}‘
| - fine to coarse grained, _i________'t.‘
! ~ moderately rounded, -~ S
- containing ferro-magnesian . | PRI
- iner i o
IGROUND SURFACE 399.82 3 || minerals _‘j : L
3 B AlE
Clayey Silt (topsoil) ., W Al ,:\'{ ‘ i‘
i Dark brown 4 NEA — EEL
| to gray L 1 ] LT
| 1 ‘4 b} very poorly sorted B W ; ‘p'
| organics _ ' D o B ? ':F*f:'l’!
‘ § BER ; ( " K
z ’ | v ':'.’_ _? ‘ ‘, r}l‘ .
b L i P
1 - o
‘; j! ! o g R ! PRl
— . F = | 7
9 T ' : L«:i
" 4 2'15—1 111 w/some rounded medium — ., iE)
sils g4 7 -+
Brown 3 L grained gravel - l RPi
micaceous — 3 - - - : l_ 1 ,f
—— s — i 5
v : o
389.82 ] 153 - o
L - | I
Sand (arenitic) WL ey b
Tan 1 S i Lo
very fine grained, - : 4 — E
moderacely sorted, ‘ e - g E
rounded, containing I h 367.82 — =B
ferro-magnesian 15l ! o — ==
minerals. T T 17| Boring completed - ——]
! i ;| "5 ——' . , E
386.82:7 | Tl - =
All Sampiles Taken with 2 Inch O D Split [ E g i
Spoon Sampler Unlcss Otherwise Indicated {'—"‘:‘:_t‘:
| N _ -~ _
* Miscellaneous Dara PR - Partial Recovery - S
N - Blow Count NR - No Recovery — e 47 LPC-224 3771
——————t b -
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

. BORING LOG SH. —L_of 2__SH.
county St. Clair SITE NO PREPARED By _Ron St. Joha
sre —_Dead Creek/Cahokia BORED BY ___Doug Tolan
1 -
pate__ -0/8/80 BORING NO __2-2 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL ves X NO wHicH _Monitor (G-102)
TYPE AND LENGTH OF casina _EVC 34.0 ey CASING _1:2  FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS __375.59 ro 400.59 (25 feat slotced)
ANNULUS FTLL MATERIAL |z Z | GROUND WATER EL. z z
< = & =
!ABOVE PACKING __Cuttings t = Z AT COMPLETION ___393.39 | = 4
i 2 ™| s z 2 < | m a
PACKING __DBentonite > ~ | AFTER 2 DAYS 394.09 2 | o B
" 'z = z =
SCREEN 3/8" Gravel P = z AFTER lll DAYS 393.89 - | S
] . N . [T F
3 Sand (arkosic) 7w | &
- Tan — 6
- fine grained, moderately ; )
— sorted —'l
- ———
— W | = I
] I AR
GROUND SURFACE 408.39 0 q l
‘ x .
i 1 ,‘ y
Clavey Silt _-i 1/D | 3" 14 I -2 ) :
Tan to brown - | iSPn".i; [] Gray 3 i s I
organics - L '.3 *] coarse grained, poorly —_ 9’ W z <
__if 24 Pl sorted lenses L -
. Silt 5 ‘ :« — , "
. Light tan ‘J, 21005 - : -
, . . U o) B l :,
i micaceous throughout vl (34 - i
| "! ' ol - : i :
. -3 i R ! .
| - mARK - e
: — 6 "L - -
i __1‘ 306 171 -2 S
—1 -] £.| fine to medium grained w3 _4
! Sandy Silt , oA . B
| Tiznt gray j 41D s 4 St
.= Ttk = :
i ~§'31| SHE - ! 2
! Gray " ik -j " S
! i 2 T .30 i -
i organics ! 51 M 5 b i -
| . s ‘ ! N
395.39 T ‘[ 4| coal & wood chips = 5 1
Sand (arkosi VT T} throughout i l PO
Sand (arkosic) \ T . ! —"
Cray . \ v | 3 ! _ P
fine graired, moderacely - ! ) S 4 - C 4
. sorted 4‘ S - | } ’
AT Coo ' o
\ AL i [ ‘j - 0 b T
All Sumples Taker with 2 Inch Q.D. Split L L 1 _+ .
Spnon Sampler Unless Otherwise Indicated A -t .|
* Miscellaneous Data PR - Puarrial Recovery S = -
N - Blaw Count NR - No Recovery ¢ — J-::: «8 LPC.34 3/79
e G W—— -0 e Py ?

recv e ad pape’ eetiegy and environment



LPC-34 3/69 Pq. 2

St. Clair County
Dead Creek/Cahokia

B~2 (G-102)

ELEVATION
!
FLEVATION
4
L

WELL DESIGN

.
o
Lot}

Sand (arkosic)
Gray

fine to medium grained,
poorly sorted, contains
coal & wood chips
throughout

| I

-
Lol

u:.m@\

Boring compieted

el bttty tatadad

N
A

el b b ba

do
=]

NN TN N - T RN T R T Y TH T - I N IS 0 T

Sy Ly badad o 18 bl d
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG

COUNTY SC.CQladls __ __ __ SITENO
Dead Creek/Cahokia

SITE
paTe____10/9/80 BORING NO
BORING COMPLETED AS MONITOR OR LEACHATE WELL

sH. L or 2 su.
PREPARED BY _Ron St. John
BORED BY Doug Tolan
HELPER Ken Bosie

YES X NO

WHICH Menitox (G-i03)

TYPE AND LENGTH OF casing _EVC

35.5

SCREENED INTERVAL ELEVATIONS 373,30 to 401,90 (26.6 feet slotted)

CASING

2.7

FT ABOVE GROUND LEVEL

ANNULUS FILL MATERIAL Iz Z | GROUND WATEREL. z z
ABOVEPACKING _Cuttings | = - 2 ATCOMPLETION ___393.10 | E | z
PACKING _Dentenite |2 = | AFTER — 1 pavs_39%.1 |2 B Bl
screpy _ 3/8" Cravel = 5| AFTER 13 Davs_394.4 | = >
Sand (arkosic) w/some silt ~ }f §
iq Tan 6| W % i ﬁ
| = l I 1] tine grained - 3*42
- i 3
i | ! ]
| EN ] |
- | ! |
IGROUND SURF ACE 408.10 ol | j j
Clayey Silt (topsoil) _ﬂ i <201 K
Brown _ 2w 6 I
w/some sand w/some silt 95

;
|
|

Silct
Light tan
micaceous

Clayey Silt w/some sand

'

LA

oxidation ;: 2 -25 1
fine to zedium grained, ‘ -
- moderately sorted, 8 W :
subrounded 2
Sandy Silt 3 — 3
Tan to gray . v
w/some clay = —_ :
‘ micaceous throughout Y ~ 2
; Clayey Silt ; = SRt
C“LL—- i A
ray 396.85 — w/some gravel 30! T
fine to coarse grained, A 9 g;‘ﬁ
Sand (arkosic) — poorly sorted w/black —{ - Y 5% L
Tan perroleum smelling j 1o gh
very fine grained = 5 substance -j s
. IR
! I o
- A
vad | n I
All Samples Taken with 2 Inch C.D. Split
Spoon Sampter Unless Otherwise [ndicated n
*  Misceilaneous Data PR - Parnal Recovery -
N - Blow Count NR - No Recovery - 50 LPC-34 3779

recycleo paper
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LPC-34 3/69 Pg. 2 BORING LOG SH. _2 of _2_ sH
z z
z z s
St. Clair ] 2 8 §
Dead Creek/Cahokia Tl - z |4 Slmio e
B-3 (G-103) 2 - & =
- a wd =
Sand (arkosic) 3;4 f
Tan ] k —
medium to coarse grained, - 8 -1
poorly sorted, subangular - 11 15 -
w/wood chips & peculiar -634
smell /j -
371.60/ ] -
Boring complaete “_‘z _:
— J
_ gl
]
-t —d
. 3
- ;
ﬁ E
I =
7 53]
. - =
— — ‘
— =
~ -
0. -
B -
_ —
] 30 |
— —
53 ]
- ‘ i
J 3 |
7] 4?4.
- =
~ a
. 3
53] 3
—f
-]
.90‘
51
recycled paper L A T D M aRT e

recycled pap



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH. L of _2 _SH.
county _St. Clair SITE NO. PREPARED By _RoB St. John
SITE ——Dead Creek/Cahokia BORED BY Ken Bosie
DATE 10/9/80 BORING NO __B=4 HELPER Ron St. John
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES X NO WHiCH Monitor (G-104)
TYPE AND LENGTH OF CasING EVC 37,4 T casiNGg _3:4 __ FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS __375.3 to 400.3 (25 feet slotted)
ANNULUS FILL MATERIAL 12 Z | GROUND WATER EL. z [ z
2 = =} =
ABOVE PACKING Cuztings El o 2 AT COMPLETION ____392.80 | & - I =
! - =z ‘ [
PACKING Bentonite {: - AFTER 1 DAYS 323 é : * z : - !
'screen __3/8" Gravel | = S| AFTER _14___ pavs_1393.6 | = =8
I~ — ] ERE
! +3] Clay o7l w2 {I
: - s;‘zzation Y t ° :}7" *N
; _{ ! f —]( i ! f"--‘-% “:
| B ! 392. 80 / ‘:—_—L—_"l:%
1 - f 8 . I
; : - Sand (arkosic) <4 8y Wi F it
GROUND SURFACE 409.30 7 Tag to brown j 8 4}::_’}'_;:
| _ i ained
 Siley Sand (topsoil) : 1l p fine to medium graine .361 ;“._;tﬁ:-_f
| Light tan ] ! __,! 3 ;:'fi;"_:-
i w/some clay throughout : “'j W 3 Hj
'l Sandy Silt ! ”
| micaceous 4 21D % j ;[
: - s
: — — 2
i 2" clay lense N s R - | !H‘
| 402.30 7 3 i3 1 i | LT
| ! |x b I "-’"'
2ilty Sand \ 114 SR
Light tan o — 4 wl 3 ‘;’;x}' %
micaceous B 8 [’"‘l‘f
Brown & gray . 1 4 u 4 !JL.:
397.30 ] 5 | j s
\ | A
l Sand (arkosic) \ 101 L -j ‘i .jA
i Tan \ = 1T P
{ine to medium ! — S LT .ﬁf b
grained HENERS i 31 }-d.-f
| 394,380\ /—— .'{| fine to coarse grained, - 10w 3.t
f — o r}| poorly sorted, subrounded  — 5 f'.;:;i
| Clay \ _ +i| w/gravel 7 : ’“4’
| Gray l : Jf
| cxidation B = ! : '.Jff;
' \ | ' .:']
5 B 2
All Sampices Taken with 2 Inch O.D. Spiit
Spoaon Sampier Uniess Otherwise indicared N
*  \Misce!laneous Data PR - Partial Recovery e o J‘ -
N . Blow Count NR - No Recovery 4 'J ‘jSZ . LPC-34 3/79

ceolugs and emviesnmene
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LPC-34 3/69 Pg. 2

z z
z &
2 S &
- - =
St. Clair County <| mle| 2z < | m|e 2
Dead Creek/Cahokia 2 2 |
B-4 (G-104) = 2 S
Sand uwl 9
Tan & brown E -
fine to coarse - B
grained, poorly — -
sorted, subrounded .
43
w/occasional gravel — =
| N A =
« 372.80
T —
! Boring complete 40!
4
- -70]
- -
45 ]
- -
| P 3
_ — -
] - - _,
ﬂ — — m
i —t ~~ !
; — -
59} -
—
2 -30
- 4
_ 53]

do

5

U
NN

o
=3 |
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ecology und cnvironment
recycled paper
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH._Ll_or_2 su.
COUNTY _.St._Claix SITE NO. PREPARED BY _Ron St. John —
sitg _Dead Creek/Cahokia BORED BY Doug Tolan .
paTE _10/10/80 BORING YO _B=3 HELPER Ken Bosie _
BORING COMPLETED AS MONITOR OR LEACHATE WELL ves X ~o wHIcH Monitor (G-105)
TYPE AND LENATHOF Casing BYC _ _37.1  py casineg __2:8  rT \povEGROUND LE . EL
SCREENED INTERVAL ELEVATIONS 372,81 to 397,81 (23 feet slotted)
ANNULYS FILL MATERIAL z Z | GROUND WATER EL. ‘ z | Z
= = : g =
ABOVE PACKING ___Cuttings = z AT COMPLETION ___392.31 | = <
B i - =™ - b - < E™Y - z L
PACKING _ Bentonite z - | AFTER __ 6 _ DAYS _394.61 _; 2| =
- - - -
iSCREEN ___3/8" Gravel = £ | AFTER __13 _ pays 3%.51 | = H
I i TF
: 3 | sand = ol s
- Brown — 4 ‘;_
= very fine grained e
1 micaceous TR
: | f 0
_& .—{ 7 N .'-"
GROUND SURFACE 407.31 G5 290 11 -
sile (copsoil) J - (
Brown : . 1 Sand (arkosic) =L
Gray j
! micaceous .j 8?
: -
! Tan —_ Brown __J ] ;
! — 2 -
! -
3] 4
' Browa - -j
organics — "5:
Tan -
— fine to medium grained j 9
gravel throughout
Brown to gray _— i
intermittent sand, 1 3 -]
silt & clay —
| micaceous & oxidation . -
! throughout -10 ] l
| Silty Sand 1, 3]
—‘, medium grained 10
— @/gravel
Gray to brown _ s _
2" clay lense @ 13 ft. - 4
—
w -173] '31 " L
All Samples Taken with 2 Inch O.D. Split
Spoon Sampler Unless Otherwise Indicated
®* Miscellaneous Data PR - Partial Recovery = M —_
N . Blow Count NR - No Recovery ettt 54 LPC-34 3/7%
u'nlng} pud envirenment

recycied paper



LPC-34 3/69 Pg. 2 BORING LOG SH. 2_of _2 SH
z
z g 3 S
St. Clair County = ] m a
Dead Creek/Cahokia < |z |8 IE s
B-5 (G-105) 4 = C z
@ 3 In] >
Sand & Gravel (arkosic) 331 Bk 1
Gray S .M —
medium grained hz wle I
sand & fine -
grained gravel ] .mM
- - ﬂ
h TR T —
. J -l
'J
Boring complete 7]
n.. 2
e
- -70
——
_ 3
R |
—
4F
_ -
_ ] 5%
- -
— —
A - - _
_ l* -— !
f ll_ _ {
— i
= _ m
— w
J o
-53] 7]
J —
pRes
- Y
-
a“*. _
E ;
& ]
-
33
recycled paper ceologs amd emvironmaean
recyclfd zaper cenlovs e cavoranme



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG s 1 _or 2 su
county __S&- Clair SITE NO. PREPARED BY _Ron St. John
stte . Dead Creek/Cahokia ' BORED BY Doug Tolan
DATE_10/15/80 = BORINGNO _.RB=6 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES X NO WHICH Mondtor (G-106)
TYPE AND LENGTH GF casiNGg EVC o 42.6  FT CASING 2:4 __ FT ABOVE GROUND LEVEL

SCREENED INTERVAL ELEVATIONS 366.67 to 401.67 (35 feet slotted)

|[ANNULUS FILL MATERIAL 2 Z | GROUND WATER EL. z z
z = < =
ABOVE PACKING _Cuttings { = 2 AT COMPLETION ____390.67 | Z z
il Bl B z = 3 Ll=] z | =
PACKING __ Bentouite e = | AFTER —__ = pAYs_394.07 | Z -
SCREEN ____3/8" Gravel P = S| AFTER 7 pays_1394.17 | = S
- Sand - R R
- 4 W - ;
= Black ¥ N
| - ] (strong chemical color & + T
] -4 ' odor) — iy
‘ ‘ l:'-'}‘ '
| B ] 5 LY
i _ BRI AR
GROUND SURFACE 406.67 0l LT 4
] 387.17 e
Gravel & asphalt —_— D 3’ RN -0 , R
! Brown Lo black _ Spn.| | {4 Sand (arkosic) a4 pant
! w/silcy topsoil 4 w| Gray — 6 2E
| throughout : k], fine to medium grained RS
! _{ ol 4 subangular, poorly sorted, — | sy ds
‘ - chemical odor B ‘ Ry
1 ¢ .
3 402.17 — —
| 3Ll ! — dde
i Light tan = T RN
micaceous — =
Tan to black - 1] u 3 o b
(strong chemical odor) = 12 ! kb
e — b S 48
{ ! i = :
-10]4 [ B : ;P’
Gray to black - " 2 j «LH
vs.7 | )1 e .
| 3.1 ' 711  chemical colored hues _ .i al 2L
- — r . R
| Silty Sand g7 - | 1 < Li{
Gray to black _ e 1 LT
(chemical odor) 30 M % B - ‘ | .ELJ:'.-‘J
: T tob o - Dk
-1',! q.':: ' ‘
= it I - | 5
15 L kY Lo
All Samples Taken with 2 tnch O.D. Spiit L: F.' b —;
Spoon Sampier Unless Otherwise Indicated S -
* Misce!laneous Data PR - Partial Recovery -—‘
N - Blow Count NR - No Recovery . L 56 LPC-34 3779

recycled paoer ceology and enviconment
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH. _Lor_2 su.
COUNTY _.St. Clair SITE NO PREPARED BY _Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 10/16/80 BORING o __B~7 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL vES X NO _____ wHIcH Menitor (G-107)
TYPE AND LENGTH OF casiNG ._EVC 5.1 pr casiNG 23 FT ABOVE GROUND LEVEL

SCREENED INTERVAL ELEVATIONS

367,05 to 397,05

ANNULUS FILL MATERIAL [ z Z | GROUND WATER EL. [ z z
ABOVE PACKING _Cuttings = @ AT COMPLETION 391.35 | z a
: I z [ «< o
PACKING _Bg_ng.cml_ts_________’ z S| AFTER 6 pays_3%0.05 |>| T} | = ' =
SCREEN __1/8" Gravel | = $ | AFTER 15 pays _393.65 | = E
-1 - b
t ] Sand (arkosic) NERR :
. Gray to black
_{ fine grained —
micaceous
_-1[ {observably polluted) —
61 W
'GROUND SURFACE 400.85 g B
& |
Sile (topsoil) R C % 2201
Brown ~ 1 D id 14 Gray ]
. k| k| £ine to medium grained = 7 v
. Brown to light tan j D -..6- -
! micaceous throughout ! ' -
; incermictent clay, i -
| silt & sand 3 ; -
i R —
- 3¢ -
} ] 2} M - ‘»l
3¢ Ehe- :
l 1 : 5 |
_4 -T 8 1% Tb’
Silty Sand - - i
| Tanm ] N ; 4
| oxidacion j 3 M 3 —
| 391.35 ¥ -
: 10 3 |
1 Sand (arkosic) = 35 !
| Tan 4wl 3 301
{ fine grained : A
{ (containing chemical hues) | | ; 19 W
. ] ;
i — b -
— 3 e —-J
| 4 197 -
L ".‘{ g fa i l L
All Samples Taken with 2 Inch O D Split bod B
Spoon Sampler Urless Otherwise Indicated ! ”e ]
* Miscellaneous Data PR - Partigl Recovery = e -
N - Blow Ccount NR - No Recorery b ey <, - TRy UL YN

cacy o ed gaper

eceologs and eovicanment
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH. L _or_2__sH.
COUNTY _St.Clairx SITE NO PREPARED 8Y _Ran_Sc. Jabn
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 10/20/80 sBorINGNo _B=8 __ HELPER . Ken Bosje
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES X NO WHICH Monditar (G-108)
TYPE AND LENGTHOF CASING BVC __ 36,6 _ rr CASING 2:2___ FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS _372.56 to 402.36
ANNULUS FILL MATERIAL I z Z | GROUND WATER EL. iz B
|ABOVE PACKING _Currings P2 - 2 AT COMPLETION ___ 3%4.76 j ; z
4 - Y 2z - - -
PACKING Bentonite }: = | AFTER ___?____ DAYS 395.06 > - z -
SCREEN __3/8" Craval | = 3 | AFTER __11___ pays_39.16 | = =
i Q augered through to 35 feet, —
! - cuctings indicated sand -
| j coarsening with depth - :
i — —
:GROUND SURFACE 406,76 61 h
! silty Clay (copsoil) 4 7 :
| Browm —{ Y o} = ¢
! - - t .
s g
' -
| Silty Sand ‘ - o
+ Tan —. 2 b i i —4|
micaceous —‘I 45 - }
. w/some clay throughout : ——1 ‘
! 3 P
i Sandy Silt o 5 i }
I £00.7 I ou 3 28 .
I . ) N ! .
N h: .‘ l "
! Sand (arkosic) — ; - ! e
| Tan - : - :
i fine grained — R
' I 4 M ;L —44 ot
{ = 6{{ = ERE
: 3 — ! [
1 3 ‘ -
‘ ; - L
; . : - poias
i fine to medium grained _j[ sy _i_ 3] ! ’--"i
‘ 1luted | * F
i (polluted smell) !4 j{ ‘ : Uir‘}
4 - i R
‘ | : ) P
| augered through to 4w % z ‘j L
I35 feet = b ' e
{ n — . e
; l ;o
| 1] N Lo
All Sampies Taken with 2 inch O.D. Split [ R SR
Spoon Szmpler Unless Otherwise Indicated 5(_
] —
* Misceilaneous Data PR - Part:ai Recovery - T
N - Blow Count NR - No Recovery +—— i 60 LPC-34 3/79
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{LLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH. -1 _or 2 _sH
COUNTY SC. Clair = SITENO PREPARED By __Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 10/21l80 BORING NO B-9 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL ves X %0 wHicH Monitor (G-109)
TYPE AND LENGTH OF CasiNGg _BVC . 38.5 rr CASING __3:3 _ FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS __370.A8 to 397 A8 (27 fest slotted)
ANNULUS FILL MATERIAL z - Z | GROUND WATER EL. Zz Zz
: < = =) =
ABOVE PACKING _Cuttings = £ AT COMPLETION 392.18 | 2 A
. T W] . z =3 «< ™|, =
PACKING _Bentonite 12 = | AFTER 2 pavs __394.38 | > Sl
'screpy /87 Gravel | E Z | AFTER __10 _ pays_ 394.98 | = :!
+31 -X Sand (sludge) —17a il
, - ‘ Black —17b ‘
! = 2" metallic zone
— | —
{ q i -
'GROUND SURFACE 407.18 9] ! -
; , : —
' _J -
! silt (topsoil) _11 D O L; .20
Brown to light tan _1’ =
i iy .
! S -
* 4 ]
Light tan — .| o 5 HE -
micaceous & j - 4 3 5 20
oxidation 7 2% ;
' 3 g 1t |
M Y —_
: T3 o & R
) - 4 =
! fine to medium
! — grained w/gravel —12
| Clayey Silt 1 1 =
| an to zray — 4| D rs
! amicaceous 398.68/—'{ B -
: ; — -
| Sand - -
} Gray -0 —]
| very fine grained - 12 4
| (chemical smell) - 5, M =3 ; -304
: 395.18 I "'13
_—
l’ Sand (arkosic) .
| Gray — e ML !
o i
very fine grained — 1 - j
! (strong chemical odor) _
! v -] 4
All Samples Taken with 2 Incn QO.D. Split {-- SR SIS
Spaon Sampler Unless Otherwise Indicared - :
* Misceilaneous Data PR - Partial Recovery ! -
N - Blow Count NR - No Recovery k 7' 62 LPC-34 13/79
eceadogy and esvicsanent

recycled paper



LPC-34 3/89 Pg. 2 BORING LOG SH. _2 of 2 SH
z E z
Sc. Clair County g . f 4 e a
Dead Creek/Cahokia N z '3 < . a
B-9 (G-109) z | 2 2 =
= rr} - =
- | = = S
Sand 39 -1
Black - -
fine to coarse ] _8 B N
grained w/fine = 13 =5 =]
grained gravel - 5
(polluted) ] =
-y —
— —
370.68| =
' - i
| Boring complete 40 ]
- -
| - - |
! - _ i
— 19, | [
- - L
’: — |
- . !
' . - |
l = — | i
| y ol f
| E ol |
| . SE i
| 3 E ]
| . = L
s | 7 f
; - i
: 53 - ;
| = ~ |
! ) B l
! I ' |
_'] 40 ’ ‘
| !
- - |
B = [
— - [
s3] B o
- !
— —
- - ! l
- %3 Co
‘ 1
—— —
-60] = f
—_ —-{ i
3 . :
-90] ! l
63

recycied paper

recycled aner
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

. BORING LOG sh. 1ot l_sH
COUNTY __S&. Clair SITE NO. PREPARED BY __Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE___10/22/80 =~ BORING NO _B=10Q HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES _X__ NO WHICH Mondtax (G=110)
TYPE AND LENGTHOFCASING _BVC__ 31.3  FT casixg —1-3 _ FT ABOVE GROUND LEVEL

SCREENED INTERVAL ELEVATIONS _377.14 £a 40214 (25 feaer slotted)

ANNULUS FILL MATERIAL E | Z | GROUND WATEREL. 'z { rf '
ABOVE PACKING _Cutting 2| 2 ATCOMPLETION ____395.14 | & | _ | | z
PACKING ___3entonite = ] L ELC apren 1 naye 3974 % l‘i thEAT
g = | = = bl
SCREEN 3/8" Gravel s | [ = l AFTER 9 DAYS...A%JA' =1 ;‘3 :
iR Sand (arkosic) j Lr &
3 and (arkosic '
i fine grained
1 .
~ } ~ 3w
GROUND SURFACE 507.16 ol | B
i
ﬁ
Sandy Silt (topsoil) — l; D -$
! Brown to light tan 1 i
1 o9 W
Gray
Tan T olpl 2 fine to medium —
w/gravel throughout "{ ! 2 grained ]
; (disturbed) T ; T
~; s03.14/ = | - 19w
! et : —
| Sandy Silt - 31 o ; 4 : :1 |
3rown o gray - ! | 3 =
nicaceous : -
— —“
| —k -
Tan to gray ) :
intermittent clayey, ] 4] M 2 “‘f
sand & silt - : 2 -
! ] »
1 <10 . ! —
_‘_11 50 M 30)
Gray to tan ! i
| oxidatiom 395.16 w1 Gray to tan BIRS' IR’
L Siley Sand (arkosic) )f* :
Tan — medium to coarse grained /_J
fine grained —~ 6‘ W 375.64 -
micaceous i 7 Boring complete j ’ i
392,16 18] | ! 1
All Sampies Taken with 2 Inch O.D. Split F: L
Spoon Sumpler Unless Otherwise Indicated rr PR
:
* Miscellaneous Data PR - Partiai Recovery "':"" -
N - Blow Count NR - No Recovery [ ' 64 LPC-34 3/79
ecolugy and e Snement
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

COUNTY —_58. Glajr SITE NO

SITE Dead Creek/Cahokia

DATE 10/23/80 BORING No _B-11

BCRINC COMPLETED AS MONITOR OR LEACHATE WELL

BORING LOG sH L of
PREPARED BY __Ron St. John
BORED BY Doug Tolan
HELPER Ken Bosie
VES _X NO wHICH Mopitor (G=-11D)

TYPE AND LENGTH OF CASING _BVC 33,3  FT

casiNa 1.3 FT ABOVE GROUND LEVEL

SCREENED INTERVAL ELEVATIONS __374.41 to 396,41 (22 feet slotted)

[ANNULIIS FILL MATERIAL

'ABOVE PACKING _Cuttings
lP.af.'KiNG - Rentoogire
'SCREEN __3./3" Gravel

—

ELEVATION

GROUND WATER EL. l z

WELL DESIGN

1

L

+
~

1 WELL DESIGN

"

=
=
AT COMPLETION 391. 91[ :;.
AFTER — .7 pays__394.21 ;
AFTER ___ 8 pays__393.91/ =
Clayey Silt
ray
micaceous

'GROUMD SURFACE 408.41

Sanuy Siilt (topsoil)
3rown to tan
micaceous chroughout

Light tan

Lignt tan co gray
clay lenses

iray to tan

I I YO O T

1

fnJ _‘|_ 1

Fay

lad g o 4_1- i

5

1

Sand (arkesice)

Tan .
fine grained

micaceous

fine to medium grained —
w/fine grained gravel —

:

vl b

Sand & Gravel {arkosie)

s
(=]

wijun

2

A

? intesmictent clay, Tan 2
| silt & sand fine to coarse grained ﬁ;l’} _Z&
| = subangular to angular - 11
| T 2
! 7 = !
X i T {
! — I
!

; 137 - |

— 2 .

All €.mples Taken with 2 inch O.D. 5plit
Spoon Sampler Unless Otherwise [ndicated

* Miscellaneous Data PR - Partial Recovery
N Bilow Count NR - No Recovery

recycled paper
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH. L _or_2_sH.
COUNTY _St. Clalr _ _ SITENO PREPARED By _Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 1.0/29[80 BORING NO B-12 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL vis X ~o WHicH Monitor (G-112)
TYPE AND LENGTH OF CASING BYC 37.8_ rT casiNG _2-7__ FT ABOVE GROUND LEVEL

SCREENED INTERVAL ELEVATIONS 372,62 €0 394,62 (22 feet slotted)

ANNULUS FILL MATERIAL ! z Z | GROUND WATER EL. iré z
ABOVEPACKING _Cutting (=} . AT COMPLETION ___396-72 | £ - e
z L ) . L =
PACKING .Benr.nni.r.e________..‘ z i = | AFTER __"12 pays __39.12 | 2 ¢ z | =
" [ : - ! :
screpn _3/8” Gravel = 2 | AFTER _______ DAYS ! =1 E
; ‘
! - _ !
| adl ;—g—; dsiw
; “J micaceous T
i j 390.72 / ] o
| = Jel W) 2k
GROUND SURFACE 407.72 0 sand (arkosic) RS
i _J Gray 1 ! :
| Fill —_ fine grained 201 | .
: Black - w/silt throughout g
i asphaltic (disturbed) - Tan 7 wl
! — -~
- - : { .
: —J — ! ] o
| 5 1 L
L - j ! e
: 1M .25 | el
— ’ .\:
! 400.72 Gray ' A
f fine to medium grained 81 W TE
Clay w/Silt , !
Stay e 4]
paorly indurated , S = }
organics T -] !
" bl
| 2 _ I
196,47 ¥ |" | 3T |
] 4 _
| Sile — fine to coarse grained 9
; Gray . i
i micaceous —tslul 2 —
i ~ 2 —
| b ;
] -1; ""1 4{ ‘ \ -;.
Al Sampies Taken wita 2 tnch O.D. Split }-'. -
Spoon Sampler Unicss Otherwise Indicated -
* \fiscellaneous Data PR - Partial Recovery r -
N - Blow Count NR - No Recovery A—— 67 LPC-34 2/79
ecology and enviranment
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LPC-34 3/69 Pg. 2
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WELL DESIGN

z
2
2
Dead Creek/Cahokia z .w
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=

Sand & Cravel (arkosic) .3 % N

Gray 16 - ]
fine to coarse =119 == =¥

- 22 .

grained ]

[ 3]

= .

371.22f T ll..

Boring complete I.u ....1.
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i 4 ]
b 3 ~

- -

= 3

<5 I*

J

l@

-

-

-

il

-

Il“
—
2
..AJ
l
-
-
|
58]
|
-y
—
N -30
J
= I
-43]
= =
3 43
!
- 4
a1
-
et ————
N e
-50 _
] L
. v
‘# 1 .og

recycied paper

68

oot ami ersaranment




{LLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG

st L _or_l _su

recycied paper

raz neqg nager

counTy _St. Clair SITE NO. PREPARED sy _Rom St. John
SITE DNead Cresk/Cahokia BORED BY Doug .'l"olan
pATE . 10/30/80 soriNG vo. _P-1 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES NO X WHICH
TYPE AND LENGTH OF CASING FT CASING FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS
NNU AL i z Z | GROUND WATER EL. lz] | z
ABOVE PACKING - @ AT COMPLETION B a
| - L » b4 o «< - * z a
PACKING b2 = | AFTER DAYS ' Z | -
| 2 z = | z
SCREEN = 3 | AFTER DAYS |- | z
' e —_— '
| . — !
- ERRE
GROUND SURFACE 401.03 0 i | : !
41 | -

sile : ’ I

Discolored /i_ 2 ‘

chemical odor _ 400.03 n |

Clayey Silt 4 3 _4

8lack — !

3 chemical odor (stroag -4 4 _

@ 2 feet) | ; |
| 398.03 / 5 S - (
; . —_}
| Sile - 6 3
| Gray =—~l
‘ (wore mask) 195.93 / 7 a
‘ Clayey Sandy Silc -1 8 ,‘ !
| / B
i 93,03 /1 |M -

! / 10 . |
! Sand -10, ' ,&
i 392,03 _4 — 1
{ . — -30 |
l Boring complete —{ I
| - = (
l — |
| 7 |
| - ;
| . ,
{ 18] —] !

All Samples Taken with 2 Inch O.D_ Split bl b e . g

Spoon Sampier Unless Otherwise Indicated » + ..‘;

* Miscellaneous Data PR - Partial Recovery ‘ I -
‘V - Blow Count NR - N Recovery - 69 LPC-34 379

cralogy and enmvironmend



ILLINO!S ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH. L or_1 su.
counTy __St. Clair SITE NO PREPARED BY __Rou St. Joha
SITE ____Dead Crmek/Cahokia BORED BY —_Dous Tolan
DATE 10/30/80 BORING No __P=2 HELPER . Kan Rosis
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES vo X wwick
TYPE AND LENGTH OF CASING . FT CASING FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS
ANNULUS FILL MATERIAL 'z Z | GROUND WATEREL. z z
ABOVE PACKING l g @ AT COMPLETION 2 %
<imie z = <) ™, =z =3
PACKING 1 Z - | AFTER — ___ Davs (2 =
|SCREEN =1 S| AFTER —___ pavs | = 3
I _j -
1 ]
! - .
] - ._.}
' - —1'
| p—
GROUND SURFACE 399.70 3! —'-J
! | ’:1
| Clayey Silt ! -20]
; Gray j ' _4
; N '
| - ; j |
+ i
4 | | B |
. H | . .
- - oo
<4 -~
ey ~ b
j 391.70 i | -284 ‘
X Sand (arkosic) _J = !
- {
! Tan ; —
! fine grained - i
‘ ! _j i
i
390.70 N 3 !
| : i
3oring complete -1 _-:,
: 4
i ] 53]
i N N !
i |
! _ !
| i - o
* 7 -
| T - P
' — | — P ‘
i - 4
: a8 . o
- |
All Samonles Taken with 2 Inch O.D. Split Y R S
Spoon Sampler Uniess Otherwise Indicated -
* Miscellaneous Duta PR - Partial Recovery
N . Blaw Caunt NR - \o Recovery -—F— — 70 LPC-4 3/79

erology and ensrronment
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

. RARING. LR, SN ST S
CcOUNTY _St. Clair __ STENO. PREPARED BY __Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 10/30/80 BORING NO __E-=3 HELPER Ken Bosie —_
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES . NO _X WHICH
TYPE AND LENGTH OF CASING FT CASING —____ FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS
ANNULUS FiLL MATERIAL 2 { Z | GROUND WATER EL. 2 z
- | € = < x
ABOVE PACKING = ? AT COMPLETION b= b
‘ f LY z = < R . z =3
PACKING Iz = | AFTER — ___ Days z =
SCREEN T | 3 | AFTER .— DAYS = | 5
< 0
=] J
1 :
= 1 —
| < ] .
! —
IGROUND SURFACE 400.67 0| J |
Sile 491 o
Black, orange & green 'j
399,67 2 -
Ciayey Siltc = 3 j
l Gray | i :
’ chemical odor 195 47 -1 | = !
| 1 |
, Sile \‘1 5 ! I —‘1 i
i Gray — ﬁ] - | !
nicaceous 394-67 - 6 i L:-_;i ‘
| Clayey Silt - . ~ }
! Gray ! — !
i micaceous
I 393.17 /1 8 " I ’
! 1 .
I Sand (arkosic) - —1’ |
,' Gray - ] —_ ! !
{ fine grained ~ ‘ -~ i
: 392.67 -10] .‘ : ,
i ‘ — :
1 3oring complete - a5 .
= | 2 o
N ! .
‘ . i { - | ‘,
[ — i { ] i ’ !
: ’ ! | — P
| - ! o o
| 1 : N ' B
J - ! ! - | b
i - | ! — :
| - | | B
L Ll S S S N R
Al Samples Taken sith 2 inch O 1 Splay }
Spoon Saumpler Unatess Otheewise Ladosted
* Misectaneous Dita PR - Portgi Rocoseny 'L ' e l i
N - Blaw Count NR - Mo Regvverny |L—L --l--, -y LPC-33 21/79
e IS e
ecyciel caner AR IS At
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

.

s L _or_Ll_su.

BORING LOG
COUNTY . St. Clafr _____ SITENO. PREPARED BY __Ron St. John
siTE —__Dead Creek/Cahokia BORED BY .. Doug Tolan
DATE 10/30/80 BORING NO. _P=4 HELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL YES NO X WHICH
TYPE AND LENGTH QF CASING FT JASING ______v FT ABOVE GROUND LEVEL
SCREENED INTERVAL ELEVATIONS )
1 1
ANNULUS FILL MATERIAL | z Z | GROUND WATFR EL. | Z | Z
I & = s =
ABOVE PACKING = s AT COMPLETION ’ P 7
‘ ; ™| e z = ! ; L T z ! =T
PACKING e = | AFTER —______ DAYS i 2 =
= = P o =
SCREEN | T = | AFTER DAYS | = | |5
- ‘ o
+3 !
. 3 :*
] B ?
B - !
1 T
i
= |
GROUND SURFACE 399.72 57 —J |
Sandy, Clayev, Silt J1 I 3 i
Discolorad ‘ -0 , t
398.72 /| 5 | _4 Lo
i Clavey Silt , l |
; Gray to black 4 3 .] ! g
) oxidation ! - !
397,72 / [, _ Lo
' Silty Clay — _ ;
' Gray / i - ’ { ;
‘ coxidation 15 ] |
296,72 / | |
Clavav Silt 16 ( -2 1 ;
| GCray - . -
i oxidacion J / f
, 395.72 ; =
Clayey, Sandy, Silt —l 8 —
| |
! Gray 393.72 [ [— -
- - l —
Silty Clay H;J ; = | }
; wray 392.72 /| — 7 ! b
f -1 .
| 3and (arkosic) — -30, 1 ’
| Sy 3 : L
. fine grained 391.22 — ._...] i ‘
. B i |
1 3oring complete — ﬁ , | !
: . ] b
} i
L -! si —} : ___;
All Samples Taken with 2 Inch O.D Split {.‘. S
Spoan Saumpler Unless Otherwise Indicated L -
L 4 o = e e o — -
* Miscellaneous Data PR - Parteal Reoovery il o o e j
N - Blaw Count NR - Nov Recovery b e o, LPC-34 2/71
e PR SRR ~
L
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ILLINQIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG sH. 1o Ll sH
COUNTY __St. Clair SITE NO PREPARED By __Ron St. John
SITE Dead Creek/Cahokia BORED BY Doug Tolan
DATE 10/30/80 soriNG No P73 MELPER Ken Bosie
BORING COMPLETED AS MONITOR OR LEACHATE WELL VES vo X WHICH
TYPE AND LENGTH OF CASING FT CASING FT ABOV'E GROUND LEVEL
SCREENED INTERVAL ELEVATIONS
ANNULUS FILL MATERIAL { z | Z | GROUND WATER EL. Pz z
= = =) =
ABOVE PACKING = { Z AT COMPLETION = 2
< wm| . Zz = i =, 2z a
PACKING ( Z t i - | AFTER ____ DAYS P2 -
P ! = < =
SCREEN -7 3 AFTER DAYS = |2
! *‘3—? = | !
' o ' |
- J |
| ' - 5
. 7 |
GROUND SURFACE 399.65 3] — |
Silt ,J 1 ] o
Orange, black & gray | -2 ! )
398.65 / | | - i
Clayey Silt 2! — |
Gray / ﬁ - |
oxidation / 3 ! ] :.
: 397.£5 / _ : 1 |
; Silev Clay v 4 ! a0 1'
| Sray - - ; _J ; i
' organics & oxidation S22 ! ‘ i
; —
396.635 / i i -
i Siit / 6 ! 28
— $ et :
sray _ ! _ i i
micaceous & clay lenses 2 _
394.85 / [ ] ! -
Clayey Silt 8 |
Gray to black _ | _{
393.65 L9 —_—
l Silt | ~
! Gray to black . |
i N i
micaceous - | __]
_389.85 / [ 30
Sand (arkosic) —_1 'i '
Gray —_ : ' j
‘ fine grained - | B
389, A5 : ) | f
i - - |
Boring complete - -1’ |
; — | — :
. i
1 -1 3] l -‘1
All Samples Taken with 2 inch O.D. Spiit - 4 )
Spoon Sampler Uniess Otherwise indicated s :
* Misceflaneous Data PR - Partial Recovery j —-—
N - Blow Count NR - N Recovery r-‘-i-— j 73 LPC-34 3/73
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Appendix 2 - Grain Size and Permeability Analysis
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ILLINIOS EN' IRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collec:ted Laboratory ID No. B 24219

Date Collected 10/9/80 Date Received _Ngv,14,.1980

Division Program Code

County File Heading File Number
St. Clair Dead Creek/Cahokia
Source of Sample (boring number, sample number, depth interval in feet)
B-3, §~1,0-2.0

Phvsical Observations,Remarks

TESTS REQUESTZD

HY{DROMETER S1ZE ANALYSIS DATE ANALYSIS COMPLZTED
SIZVE SIZE ANALYSIS

UNDISTURBED 2ERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

TEST RESULTS

permeabillty: -6
4.5 x 10 “cm/sec

grain size:

sieve ¥, percent of |time | particle fFT—f_}emaining'l
sieve no. | opening(mm) | sample finer ! (min) | size, C{mm) ; ia sclution !
e 2.00 99. 96 5.0 .0132 55.00 !
P18 1,00 99. 90 20.0 .0698 43.41 |
L3 617 99.84 60.0 .0055 37.53 |
! 50 .250 99.59 240. .0025 29.31
! Ta0 .105 . 98.49 350. .0022 23.95
; 270 | .03 87.38
: pan |
COMMENT et

re?:'»"creo saper

~

wn

2

)

n

)
l(l) '

»

recyoied paper



SOHL TEXTURAL CLASSTFVCATION SYSTEM

GRAVEL, SAHD SILT CLAY
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-
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E wh
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Id tey ' "1
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{Z'iu‘v ths .
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&3
&y
[
0 T
0.1 0 nm 0.0

Peastbe b Biameter (wen)
Sumple Ho. (Flceld) o - Sample Hoo (Lobh ) N , Date
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HUiwolyg Environmental Protect fon Agenecy -1y Tented Ry

Z Cravel 04_ Z Sal 7.0 y AR R T 04,03 Z Clay 28.95

Name: Clayey Stlt, w/some sand
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY ~ Division of Land/Noise Pollution

Time Collected

Date Collected

Division Program Code

10/9(8G

Laboratory ID No. _B 24220

Date Received

Nov. 14,1980

County

8t¢. Clair

Fi{le Heading

Dead Creek/Cahokia

File Number

B-3, §-2,

Source of Sample

5.0~-6.5

(boring number, sample number, depth interval in feet)

Physical Observations,Remarks

TESTS REQUESTED

HYDZOMETER SIZE ANALYSIS

SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY

DISTURBED PERMEABILITY

OTHER

TEST RESULTS

pernmeablilty:

grain size:

9.8 x 1078

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

ce/sac

sieve P, percent of |tize particle ’ remainirg
sieve nc. | opening(mm) | sample finer | (min) ! size, D(mm) ! in solution
10 2.00 i 100.00 5.0 .0170 45.30
13 1.00 49,98 20.9 .0092 36.00
35 417 99,89 60.0 L0051 26.71
60 .250 99.80 240. .C024 I 2z.07 ,
140 . 105 [ 99,31 360. .C019 22.07 |
! . l
i 270 .053 87.02
pan
Com}e§vm rrum:)___ﬂlld cryiconment
76 eenlogy and »lnirnnrm-Ju ? C 2 - 7
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Divisiom of>Land/Noise Pollution

Time Collected

Date Collected _10/9/80

Division Program Code

Laboratory ID No. B 24221
Date Received _Nov,14.1950

County

St. Clair

File Heading

§ Dead Creek/Cahokia

File Number

Source of Sampie
3-39 3‘39 7-5"'940

(boti&g number, ss&mple number,

depth interval in feet)

Physical Observatio ns,Remarks

TESTS REQUESTED

HYDROMETER STZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULIS

permeabiilty:

grain size:

5.4 x 1073

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sec

sSieve P, percent of |tiTe | patticle Y, % remalni-g

sieve no. | opering(mm) | sample finer ! (win) | size, D(mm) | in soluticn

10 2.00 100.29 5.0 .0186 34,49

18 1.96 100.00 0.0 .0088 22.32

35 L4117 99.9% “60.0 .0050 18.:26

50 .250 99.89 249. i .0025 16,123
|10 1 s ARTNLE AR w RYYS 15,71

270 .053 L7774

I

pan iL |
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY‘- Division of Land/Noise Pollution

Time Collected

Date Collected 10/9/80 Date Received Nov.14,1980

Laboratory 1D Yo. B 24222

1 EE

Division Program Code

County File Heading
St. Clair

Dead Creek/Cahokia

File Number

B-3, $-4, 10.0-11.5

Source of Sample (boring number, sample number, depth intarval in feet)

Physical Obgervations,Remarks

)
|

TESTS REQUESTED

FYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULTS

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cermeabliley:
cm/sec
grain size:
sieve , percent of |time | particle TP, % remaining
sieve nc., | openirg(cm) | sample finer |(min) | size, D(mm) | ia solution !
10 2.00 NA 5.0 .0193 L 86.71
18 1.00 Less than 152 {20.0 .0098 52.01
35 JAl7 of sample 60.0 .0055 44,10 ,
ﬁi
60 .25C larger than 240. .0025 37.31 |
140 . 105 .053 tm. 360. .0022 | 35.05
270 .033
pan
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected Laboratory ID No. B 24223

Date Collected 10/9/80 Date Raceived Nov.14,1980

Division Program Code

County File Heading File Number
st. Clair Dead Creek/Cahokia

I
b

Source of Sample (boring number, sample number, depth interval in feet)
B-3, §-5, 12.5-14.0

Phvsical dgicrvaticns,Remarks

TESTS REQUESTZED

A/DROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED

SIEVE SIZE ANALYSIS
UNCISTURBED PERMEABILITY DATE ANAYSIS REPORTED

DISTURBED PERMEABILITY
OTHER

TEST RESULTS

permeablilty: -3 °
3.77 ¥ 10 “em/sec

grain sicze:

sieve P, percent of |time | particle P, % remaining |
sieve no. | opening{mm) | sample finer |(min) | size, D{mzx) | in soliucion
13 2.00 100.00 5.0 NA
18 1.00 100.00 20.0 | less than 15%/ of the sample
35 417 99. 98 60.0 | is finder thap .053 m.
50 .250 , 99.93 240.
140 .105 33.87 360.
270 ,0513 1.17 l
pan
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ILLINIOS ENVIRONMZNTAL PROTECTION AGENCY - Division of Land/Noise Pollution

T

ime Collected

Date Collected _10/9/80

D

ivision Program Code

Laboratory ID No. B 24224
Date Received Nov,14, 1980 _

County w]
St. Clair

)
]

File Heading

Dead Creek/Cahokia

File Number

Source of Sample (Boriﬁg number, sample number, depth interval in feet)

B-3, 8-6, 15.0-16.5

Phvsical Observations,Remarks

“ESTS REQUESTED

H/DROMETER SIZE ANALYSTIS
SIEVE SIZE ANALYSIS
CNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULTS

permeablilty:

graia size:

DATE ANALYSIS COMPLZITED

DATE ANAYSIS REPORTED

cm/sec

g

; sieve P, percent of [time | parcticle ’ remaining
'sieve no. | opening(mm) | sample finer | (min) | size, D{mm) | in solution
P10 2.00 99. 99 5.0 NA
{
i 18 1.00 99.98 20.0 |Less than 15%|of
Poo3s 417 99.97 60.0 |sample finer than

60 .250 99,90 240, .053 mm.
| 140 105 83.37 360. |

270 .053 10.90
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected Laboracory ID No. _B 24
Date Collected 10/9/80 Date Received Nov.14,1980

Division Program Code

County Fille Heading File Number
St. Clair Dead Creek/Cahokia

Source of Sample (boring number, sample number, depth interval in feet)
B-3, $-7, 20.0-21.5

Phvsical Observatious,Remariks

TESTS REGUESTED

H7DROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

TEST RESULTS

termeabliilty:
cm/sec
Zrain size:
‘ sieve ~ P, percent of | time partic.e s o remgining

'sieve no. opening (an) sanple finer | (min) | size, D(mm) in soluticn

10 2.00 39.74 5.0 NA

'8 1.00 98.13 20.0 Less than |15 % of

35 <417 92.98 60.0 sample fing¢r than
I 60 .250 82.38 240. .053 m.

140 .105 49.52 360.

270 .053 10.17
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Laboratory ID No. B 24226

Date Collected 10/9/80

Date Received Nov.l4,1980

Division Program Code

County
St. Clair

File Heading File Number !
Dead Creek/Cahokia

B-3, 5-8, 25.0-26.5

Source of Sample (boring number, sample number, depth 1ntervai in feet)

Fhysical Observations,Remarks

TESTS PEQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULIS

permeatlilty:

grain size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sac

S1ave P, percent of [time | particle g?ifz remaining
sieve no. | opening(mm) | sample finer !/(min) | size, D(mm) ; in solution
10 2.00 99,87 3.0 NA |
18 1.00 99.64 20.0 Less than | 152
35 517 97.66 60.0 of sample finer than
Ad .250 83.09 240. .053 mm.
140 . 135 18.70 360. | i
270 .053 4.51 L
pan
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/9/80

Division Program Code

Laboratory ID No. _B 24229

Date Received _Nov.i4,1980

County
St. Clair

File Heading

Dead Creek/Cahokia

File Number

B-3, $-10, 30.0-31.5

Saurce af Sample ‘erting waher, sumpie nwomber, deprn interval in teet)

Physical Observations , Remarks

TESTS REQUESTED

HYDROMETER S{ZE ANALYSIS
SIEVE SIZE ANALYSIS
UNTISTURSED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULIS

parmeablilty:

grain size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sec

] sleve | P, percent of |[time | particle ' P, % remaining !
sieve no. | opening{zm) | sample finer | (min) | size, D(mm) !in solution !
.
10 2.00 90.83 5.0 NA s
18 1.00 33.98 20.0 Less chan {51 of !
15 417 65.82 60.90 sample is :é;er
50 .250 39.28 240, than .053 m. !
140 .105 7.52 360. ‘ ?
270 .053 3.01 J
(1 pan | |
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/9/80

Division Program Code

Laboratory ID No. _g 74008
Date Received _Nov.14,1980 -

County
St. Clair

File Heading |

Dead Creek/Cahokia

File Number

B-3, S-11, 35.0-36.5

Source of Sample (boring number, samplé number, depth interval in feet)

|

: Phvsical Observations,Remarks

TESTS REQUESTED

HYDRCKETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TZST RESULTS

permeatlilty:

grain sice:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

4,1 X 10-3cm/sec

siave P, percent of |iime particle IF, 4 ramaining

sieve ro. opening (mm) sample finer (min) | size, D(mm) in soiution

10 2.00 97.39 5.0 NA

18 1.90 90.46 20.0 Less :hanilSZ of

3s 417 56.37 60.0 sample fider than

60 .250 22.52 240, .053 mm. | |

140 .105 2.92 160. ; {
| 270 .053 1.24
L
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected ____10/2/80

Division Program Code

Laboratory ID No. B 24209

Date Raceived _Nov.]14.1980

Councy

St. Clair

File Heading
Dead Creek/Cahokia

File Number

i

Source >t Sample

(boring number, sample number, depth interval in feet)
B~4, S-~1, 0.0-2.0

1 Physical Cbgervactions,Remaris

TESTS REQUESTED

LT e

OTHED

tFYDROMETZR SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY

TEST RESULIS

ceruneablilty:

grair size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

i . sieve P, percent of |time | sarticle 1 ¥ 4 remaining
'sieve no. opening (mm) sample finer {@ain) | size, D(mm) | :n folution
. i
L2 2.30 100.00 5.0+ g.0140 ' 15.7
; T
1¥-) 1.00 100.20 20.0 0.0086 i 12.3
q , 1
35 417 ; 99. 96 60.0 C.0049 10.9
. i
i . L
&1 .250 ! 99.51 240. 0.0023 9.5
140 105 i %.33  |360. | 0.0020 9.5 .
{ 30 .0573 l 44.40
; can L
CCMMENTS * 7.75 m
85 LTzt e
ceolugy and coviconment

recycled paper
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LLINIOS ENVIRONMENTAL PROTECTION AGENCY -~ Division of Land/Noise Pollution

Time Collected Laboratory ID No. B 24210

Date Collected 10/9/80 Date Received Nov.14,1980

Division Program Code

County File Beading File Number
St. Clair Dead Creek/Cahokia

Squrca af Sample  (weriag tradvetr, samplie number, depth interval in Eeet)
B-4, S=2, 2.5-4.0

Phvsical Observations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

TEST RESULTS

permeablilty:
cm/sec
grain size:
sieve P, percent of |time ! particle P, 4 remaining
sieve no. | opening(mm) | sample finer | (min) ! size, D(zm) | in solution
10 2.00 100.00 5.0 .0148 21.91
18 i.00 99,98 20.0 .0087 18.10
35 ‘417 99.92 60.0 .0049 15.24
i
} 60 | 250 { 99. 82 j240. .0023 13.33 }
| 1o | L0 | o4.s7 1360. .0020 12.39 i
‘ i | 1 !
‘ 270 .053 59.90
| pan i
L ul
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY ~ Division of Land/Noise Pollution

Time Collected

Date Collected 10/9/80

Division Program Code

Laboratory ID No.

B 24211

Date Received _Nov, 14,1980

County File Heading
St. Clair

Dead Creek/Cahokia

File Number

B~4, §-3, 5.0-6.5

Source of Sample (boring number, sample number, depth interval in feet)

Physical Ohservations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST BESULTS

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

rermeabiilty:
m/sec
grain size:
sieve ¥, perceat of |time particle P,‘Zfremaining }
sieve no. opaning (omm) | sample finer | (min) | size, D(mm) in solutizn !
i
19 2.00 100.00 5.0 .0171 30.73 |
18 1.00 99. 96 20.0 .0095 22.90 ?
’ —
f 35 L417 99.88 60.9 .0054 19.88 |
60 . 250 99,82 240, .0025 16.87 f
| 140 . 105 98.72 360. .0021 15.57 !
270 .053 ! 87.98
4
i pan 5
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ILLINIOS ENVIRONMENTAL PRATECTIQN. AGENCY. -~ Nivisgion 2f Tand/¥wise Tollation

Time Collected Laboratory ID No. _B 24214
Date Collected _10/9/80 Date Received Nov.14,1980

Division Program Code

i County File Heading File Number [

|

| St. Clair Dead Creek/Cahokia
l Source of Sample (boring number, sample number, depth iaterval in feet)
| B-4, $~6, 12.5-14.0 ‘
i
!
)
|
|

Physical Obgservations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURSED PERMEABILITY

OTHER

TEST RESULTS

Jemmeabliley:
cm/sec
gT3in size:
sieve i ¢, percent of |time particie P.Afrremaining l
sieve no. | openirg(mm) | sample finer |(min) | size, D{mm) ! in solution ,
i) !
Al ' |
i0 2.00 ; 99,46 5.0 Less than NA [
i3 .00 ! 97.84 20.0 152 of | NA ?
35 417 ’ 83.48 60.0 |sample finer | NA !
50 .250 | 48.16 240. | than .053 mm.! %A |
! ;
o140 . 105 t 5.79 360. ; NA
! . i
270 .053 l 1.66
I
i pan |
COMMENTS
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SOLL TEXTURAL CLASSIFVCAT IO SVETEN
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected Laboratory ID No, B 24239

Date Collected 10/20/80 Date Received _Nov,l4,.1980

Divisicn Program Code

County | Fiie Hesding File Number
Sc. Clair ead Creek/Cahokia

Source of Sample (boring number, sample number, depth interval in feet)
B-8, $-2, 2.5-4.0

Physical Observations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

TEZST RESULTS

sermeablilty:
cm/sec
grain size:
sieve 7, percent of |tixze | particla ’ remainirg

sieve no. | opening(mm) | sample fizer | (min) | size, D(mm) | in solutien

10 2.00 99.87 5.0 .0185° 13.07

18 1.00 39.55 20.0 | - .o088 9.80

35 617 99.26 |60.0 .0050 8.17

50 . 250 98.98 240. .0025 7.35

140 105 L 95.70 360. | .0020 6.54 |

270 .053 46.13
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TLLINIOS ENVIRONMENTAL FROTECTION AGENCY - Division of Land/Noise Pollution

Ldboratory 1D No. _B 24240
Tate Collected 10/20/80 Date Received HNov.1%,1980

Division Program Code

Councy File Heading File Number
St. Clair Dead Creek/Cahokia

Source of Sampie (boring number, sample number, depth interval in feet)
3‘81 S"3, 5-0“6-5

Phvsical Observations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIfE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

TEST RESULT

permeablilty:
cm/sec
grain size:
g Siave ¥, percent cf |time | particle . & Temaining }
;sieve no. | opering(mm) | sample finer | (min) | size, D(mm) in solucien |
10 2.00 99,93 5.0 .0188 22.49 |
18 1.00 99.74 20.0 .0085 13.74
35 417 99.59 60.0 | .0050 11.24 }
b | LTS 99.43 1240. .0025 | 9.99 ﬁ'
140 .105 85.55 360. .0019 L s
ll 270 Lo | £1,.99 -
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected __10/20/80

Division Prozéam Code

Laboratory ID No. B 24242
Date Raceived Nov, 14,1980

County File Heading

St. Clair Dead Creek/Cahokia

File Number

B~-8, S-5, 10.0-11.5

Source ¢f Sample (boring number, sample number, depth interval in feet)

Physical Observatiouns,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURSED PERMEABILITY
OTHER

TEST 2ESULIS

permeablilty:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sec
grain size:
sieve 2, per:én: or |time | particle P, % remaining
sieve no. | opening{um) ! sample finer |(min) | size, D{am) | in solution
10 2.00 99.98 5.0 NA
13 1.00 99.93 20.0 Less than 5% of sample
35 | .47 99.75 60.0 finer than|.053 mm.
5C .250 79.17 240.
140 . 105 4.97 360. :
273 .GS3 1.53 |
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected Laboratory ID No. B 24230
Date Collected 10/30/80 . Date Received _Nov.14,1980

Divigsion Program Code

County File Beading File Number
st. Clair Dead Creek/Cahokia

Source cf Sample (boring number, sample number, depth interval in feet)
P-4, s-1, 0.0-1.0

Phvsical Observazions,Remarks

TESTS REQUESTED

{ZDROMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIEVE SIZE ANALYSI3
UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY
OTHE?R
TEST RESULTS
permeab.iileyv:
' cm/sec
3razin size:
sieve P, percent of [time | particle F, 4 remainirg
sieva no. opening (mm) sample finer {min) | size, D{mm) in solution
{ '
{
| 10 | 2.00 95.38 5.0 .0205 | 62.46
1 !
18 | 1.00 93.32 20.0 .0098 46.60
35 L .417 90.27 60.0 .0055 37.68
| 50 | 250 86.07 240. .0025 29.75 !
{ : .
140 ; . 105 80.38 26C. .0023 26.77
f 270 L .053 75.13
pan i
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ILLINIOS ENVIRONMZNTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/30/80

Division Program Code

Laboratory ID No. B 24231

Date Received Nov.14,1980

File Heading
Dead Creek/Cahokia

County

St. Clair

File Number

Source of Sample

P-4, S-2, 1.0-2.0

(boring number, sample number, depth interval in feet)

Physical Observations,Remarks

TZSTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
CTHER

TEST RESULTS

permeabliity:
cm/sec

grain size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

Sleve T, percent of |time | particle P, % remaining
sieve no. | opening(mm) | sample finer | (min) | size, D{(mm) | in solutien
10 2.00 NA 5.0 .C199 79.69
18 1.00 Less than 20.0 .0095 59.38
35 417 152 of sample [60.0 .0053 50.00
|
—
60 .250 greater than 243, .0025 42.19 J‘
140 . 108 .053 mm. 360. .0021 39.06 |
270 .QS3
pan
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected

10/30/80

Division Program Code

Laboratory ID No. B 24232

e

Date Received Nov.14,1980

County

Stc. Clair

File Heading

Dead Creek/Cahokia

File Number

Source of Sample
P""l, 5-3’ 200‘300

(boring number, sample number, depth interva; in feet)

Physical Observacions,Remarks

e b

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS

SIEVE SIZE ANALYSIS

UNDLSTURBED PERMEABILITY

DISTURBED PERMEABILITY

OTHER

TEST RESULTS

nermeablilty:

Zrain size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sec

i sieve ¥, percent of |time | particle T, % remaining |
sieve no. | opening(mm) | sampie finer | {(min) | size, D(mm) | in solution |
10 2.00 NA 5.0 .0209 85.28
18 1.00 Less than 20.0 .0099 70.15
35 L3417 15Z of 60.0 .0056 61.90
60 250 sampie greater [240. .0026 50.89 %
140 .105 than .053 mm. {360. .0022 48.1% |
270 .053 |
pan
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dste Collected 10/30/80

Division Program Code

Laboratory ID No.

B 24233

Dare Received Nov.l4,1980

County
Sc. Clair

File Heading

Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)

P"“, s-a, 3.0-450

Phygsical Observations,Remarks

TEST3 REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

TEST RESULTS

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

rerneadlilty:
cm/sec
grain size:
' sieve — 1 P, percent of |time | particle P, % remaining i
sieve no. opening(mm) | sample finer | (min) | size, D(tm) in solution ;
10 2.00 NA 5.0 .0212 65.56 5
18 1.90 {Less than 20.0 .0091 46. 35 f
15 617 '15% of 60.0 .0055 - 18.62 o
50 .250 | sampie greater [240. .0027 | 30.9% |
160 . 105 than .053 mm. |350. .0022 28,97 |
270 .053 ?
pan E
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ILLINIOS ENVIRONMENTAL PROTECTiON AGENCY - Division of Land/Noise Pollution

Time Collected Laboratory ID No. B 24234
Date Collected __ 10/30/80 Date Received _ Nov, 14,1980

Uivision Program Code

County File Heading | File Number

St. Clair Dead Creek/Cahokia
Source of Sampie (boring number, sample number, depth interval in feet)

P-4, 8-5, 4.0-5.0

Phvsical Observarions,Remarks

TESTS REQUESTED

HYDEOMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED
SIZVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY : DATE ANAYSIS REPORTED
DISTURBED PERMEABILITY

OTHER

cm/sec
grain sirze:
: sieve . P, percent of |[time particle s & remaining
{sieve no, opening (cm) gsampie finer (min) | size, D{(mm) in solution
{ 10 2.00 100.00 5.0 .0187 50.c8
i 18 1.00 99. 86 20.0 .0083 3z.91
g 35 417 99.48 60.0 .0050 28.62
80 | 250 98.48 240. .0025 22.90 o
120 . 105 95. 82 360. .0019 164. 32 |
| 270 | 053 82.05
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected Laboratory ID No. B 242135
Date Collected _10/30/80 ' Date Received _ Nov.14,1980

Division Program Code

Councty File Heading File Number
St. Clair Daad Creek/Cahokia

Source of Sample (boring number, sample number, depth interval in feet)
P-4, 5-6, 5.0-6.0

| Phrsical Cbservations,Remarks

TESTS REQUESTED

HYDRCMETER SIZE ANALYSIS DATE ANALYSIS COMPLETED

SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY DATE ANAYSIS REPORTED

DISTURSED PERMEABILITY
OTHER

TEST RESULTS

perreablilty:

cm/sec
grain size:
sieve , percent of [time | particle » ~ rvemainizyg |

sieve no. | cpening(mm) | sample finer | (min) | size, D(mm) | in soluticn |

10 2.00 99.98 5.0 .0200 38.55 ‘

i8 1.00 99.88 20.0 .0086 24.19 !
'! 15 .al17 99.61  [60.0 0052 | 20.41 -
| e .250 98. 98 E:ao. 0025 | 16.63 |
| 10 .105 97.15  1360. 0621 | 15.87
} 270 .053 80. 35 | -
L pan |
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/30/80

Division Program Code

Laboratory ID No. B 24236

Date Received Nov.l14,1980

County

3t. Clair

File Heading

Dead Creek/Cahokia

File Number

Source of Sample
P"“, 5-7, 600"7.0

{boring number, sample number, depth interval in feet)

Pavsical Observations,Remarks

TESTS PECUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURSED PERMEABILITY

OTHER

TEET RESULTS

sermeablilty:

grain size:

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

cm/sac

sieve P, percent of |time | particle S % remainiog '
sieve no. opening (om) sample finer (min) | size, D(mm) in solution i
1c 2.00 NA 5.0 .0222 79.14 E
{f 13 1.00 Less than 20.0 .0101 67.55 |
35 417 15% of 60.0 .0060 57.90 !
| 50 250 | sample greater |2¢0. .0G29 47.29 :
;10 105 ;than .053 mm. {350 .0023 44.39 ;
270 .053
i pan
COMMENT S ciod naper sugbues anied cpviten b

59

dooy and envires e

S Roliie P

- - -

tenat
Tecycetpor



—

NN

Aed L11ys :owey 072y Argy x d10w 10 070y 4y 761 Uyl 853 puug Yyoava g

SHE- - - Aonaly nopaonioag [LALRL TR R S TR BN
Ay paysay,

e - ' ToCauy) oy oagduag o T »(|-|.)|_.|) copn apeng

(L N T T S RN TR |

' ' ' 01 0
e 0 100°0 (KTMT | 10

Judrem iq IRul; 3uaszad

tyiameaphy Ay

Mhs ] Y

i

AVED s

THAVNY)

WALLAS BOLALVILA ISRV ) IVIRAXAL 108



Appendix 3 - Geophysical Equipment



Equipment Specifications

Two forms of seismic equipment were tried in the study area. A Geospace GI2B

12 channel portable refraction unit, utilizing plastic explosives, and a Bison
1570A signal enhancement seismic unit were used in an attempt to locate the
position, size, and depth of the former sand pits in the area. Neither unit

was successful as there was too much interference in the area caused by industry
and traffic. ’

Information pertaining to the metal detector used appears in Figure A-2.

recyclec paper 101 eeoalogy and enviconment

recycled paper ecology and environment



FEATURES

Auto-Sensitivity Meter

Discriminator circuit eliminates outside inter-
ference, such as 80-Hz signals

Three operating modes: Inductive Location,
Inductive Tracing, and Conductive Tracing
Wide scope of applications: the TW-5 locates,
traces, pinpoints, and determines depth

Easy and accurate depth measurement thanks
to 45° buil’s-eye level built into the control
housing; even greater accuracy using the
tracer probe

All solid-state circuitry

Field-proven reliability

Moisture-resistant

Built-in Loudspeaker

B-Year Limited Goid Seal Warranty

@ M-score
nG-

AL, 'NC. a sybigiary of conu. ¥

recycled paper cealigy wid environment

Figure A-2, Metal detector specifications

1
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APPENDIX 8

SAMPLING PLAN FOR THE
DEAD CREEK PROJECT

February 1986

Prepared for:

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND POLLUTION
2200 CHURCHILL ROAD
SPRINGFIELD, ILLINOIS, 62706
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1. SCOPE/OBJECTIVES

This sampling plan has been prepared by Ecology and Environment,
Inc., (E & E) for the I11inois Environmental Protection Agency (IEPA)
for the Remedial Investigation (RI) at the Dead Creek Project in the
towns of Sauget and Cahokia, I1linois. The objective of the sampling
is to define the nature and extent of contamination of the Dead Creek
Project area by investigating air quality, surface and subsurface
soils, and groundwater, as well as surface water and sediments in Dead
Creek. Sampling will be conducted in 18 areas: six sectors of Dead
Creek, designated A through F, and 12 sites, designated G through R.
The analytical data resulting from the RI will be used to prepare a
Feasibility Study (FS) to determine if remedial actions are necessary
and what level and types of actions are required to mitigate the con-
tamination.

The purpose of the surface soil sampling is to:

o Define the overall extent of surface contamination;
e Describe and categorize contaminant types;
e Locate and define "hot spot" areas of contamination; and

® Provide data to estimate quantities of contaminated soil which
require remedial action.

The purpose of the subsurface soil sampling is to:
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e Locate and investigate subsurface areas containing hazardous
materials, including areas which may have received bulk solid
or liquid wastes in addition to containerized wastes;

e Identify and categorize waste materials which are detected;
and

e Estimate quantities of waste requiring remedial activities.

The purpose of the groundwater sampling, which will involve the
sampling of both existing and newly installed wells, is to:

e Provide groundwater gquality data;
e Identify contaminants; and

e Determine the extent and location of contaminated plume(s).

The purpose of the surface water and sediment sampling is to:

o Assist in defining surface water drainage patterns;

8 Assist in determining rates of runoff and infiltration in the
area;

o Determine types of contaminants in surface water and sediments
and possible sources, including:

- Surface runoff,
- Solubilization of substrate contaminants, and
- Groundwater, and

e Provide data to estimate quantity of water and sediment which
requires remediation.

In addition to the above activities, soil gas surveys and air

quality investigations will be conducted as necessary. The purpose of
the soil gas survey is to aid in the identification and definition of
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any contaminated plume or contaminant "hot spots." Air quality
investigations will aid in the characterization of air contaminants
and will include both ambient air characterization and investigation

of point source air releases.
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2. SAMPLING LOCATIONS

Samples to be collected from the Dead Creek Project sites

include:

Surface soil samples;

Subsurface soil samples (from borings);
Groundwater samples; and

Surface water/sediment samples.

In addition, air quality investigations will be conducted on a
routine basis during on-site work. Soil gas measurements will be
taken as necessary, but will not exceed 96 specific lccations.

Table 2-1 provides a summary of the number of samples to be col-
lected for each of the various sample media, at the varicus sites.
The site locations are shown on Figure 2-1., Individual site maps are
presented in Section 10, at the end of this document.

2.1 AIR INVESTIGATION

The air investigation will consist of screening random points on
each of the sites with an Organic Vapor Analyzer (QOVA) or the HNu
Photoionizer (HNu) to locate "hot spot" off-gassing and point source
releases, Initially, an air}5urvey will be conducted an-site prior to
the start of operations to establish a baseline. Then, air quality
investigations will be conducted when on-site work, such as drilling,
soil gas surveys, soil sampling, etc., is in progress. An OVA will be
utilized to determine the concentration of organic vapors present in



Table 2-1
DEAD CREEK PROJECT SAMPLING FOR VARIOUS MEDIA

Sample Number of
Sample Medium Site Matrix Samples Comment s
Surface water/sediment A Water 3} Grab and composite
" B " L] "
" " o Water/sediment 2/2 " "
" n D n " 1/2 L] n
" n E " " 3/10 " "
" L] F L) " 4/10 " n
" " M " n 2/3 1] "
" " Field QC samples*® " " 5/6 " "
Surface soil G Soil 40 Grid (50 foot)
" " H " 5 Randem
" " I " 32 Grid (100 foot)
" " J " 5 Random’
" ” N " 3 ”
" " Field QC samples* " 15 Random
" " To be determined " 10 Dioxin
Subsurface s0il G Soil 1[5) Composite
L] n H " n
" " I " 15 "
L] L] J " 5 "
" n K ”" 3 "
" ” L " a n
" n N " 2 1]
" " Field QC samples*® " 12 "
Groundwater Existing Water 12# Assigned wells
monitoring
wells
" Existim " 5 ” ”
residential
wells
" Ne" n ' 20 u "
monitoring
wells
" Field QC samples " 8
for wells*
Total Samples 199 soil/sediment
68 water

96 soil gag#*es

*Field QC samples include one duplicate per 10 samples and one blank per day or per shipment if
more than one shipment is made per day.

+#Actual number of samples to be determined. Only B8 of 12 existing wells have been located. All
wells need to be reconstructed prior to sampling.

*#xSee Section 2.6 Soil Gas Survey for specific locations.



[¢] 4 1 MILE
[ emwes I -]
Q 5] 1 XILOMETER
[ awa e semesssmeesssmm— |

Figure 2-1 DEAD CREEK PROJECT AREA SITE LOCATION MAP
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the breathing zone and in the soil. Parameter air sampling using the
OVA will be performed once every two hours down range from the work
station to determine if any volatile organics are leaving the site at
‘elevated levels.

2.2 SURFACE SOIL SAMPLING

Surface soil sampling will be performed in site areas G, H, I, J,
and N. Sites H, J, and N will be sampled at random locations to be
determined in the field (e.g., samples will be taken in areas where
stains or other signs of contamination are present). Some samples
will be field composited; field screening measurements will be
obtained using an OVA and HNu. A total of 13 samples will be analyzed
from these three sites. Notes on sampling activities, including how
the samples obtained represent site conditions, will be recorded in a
field log.

Sites G and I have been designated for grid sampling, per the
TP stupe Ui owurk.,  TEia Srom e gt swphiirr wh i e phARR wmd
contoured on a site base map. Initially, a grid will be staked out on
the surface using common surveying and measuring techniques. Site G
will be sampled at 50-foot intervals resulting in 74 sampling points
and Site [ will be sampled at 100-foot intervals resulting in 56 sam-
pling points. Grids will be sampled by selecting as a minimum 3 sub-
samples to represent each grid section. Subsamples will be collected
using a coring tool. These samples will then be composited (see sam-
pling procedures section) into one sample per grid section. After
this sample is collected, it will be screened with an OVA or HNu.
Finally, 40 samples will be selected from Site G and 32 samples will
be selected from Site I for analysis. Data from the grid sampling
will be plotted and contoured on a site base map. In addition, 10
soil samples will be collected for dioxin analysis at the direction of
and at locations selected by IEPA. A total of 100 surface soil
samples will be collected and analyzed for all Hazardous Substance
List (HSL) compounds as well as metals and cyanide (see Table 2-2).
The HSL compounds include volatiles, semi-volatile (base/neutral and
acid extractable) compounds, and pesticides/PCBs. Ten soil samples
will be analyzed for 2,3,7,8-TCDD at the direction of IEPA. The 100
samples include 10% QC samples, consisting of one duplicate per 10



§-2

Table 2-2

ORGANIC AND INORGANIC PARAMETERS LIST

PRIORITY ORGANIC POLLUTANTS

Acid Compounds

2,4,6-trichlorophenol
p-chloro-m-cresol
2-chlorophenol
2,4-dichlarophencl

2 ,4-dimethylphenol
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinit ro-2-methylphenol
pent achlorophenol
phenol

Base/Neut ral Compounds

acenaphthene

benzidine
1,2,4-trichlorobenzene
hexachlorobenzene

hexachl oroet hene
bis(2-chloroethyl )ether
2-chloronapt halene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis{2-chloroisopropyl )ether
bis(2-chloroethoxy)methane
hexachlorobut adiene
hexachlorocyclopentadiene
isophorone

naphthal ene

nit robenzene
N-nitrosodiphenylamine

Base/Neutral Compounds (Cont.)

N-nitrosodipropylamine
bis(2-ethylhexyl )phthslate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo( a) ent hracene
benzo(a)pyrene
benzo(b) fl uorant hene
benzo(k) Fluoranthene
chrysene

acenaphthylene

ant hracene

benzo(g,h, i)perylene
fluorene

phenanthrene
dibenzo(a,h)ent hracene
indeno(1,2,3-c,d)pyrene
pyrene

Volatiles

benzene

carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chlaroet hane
2-chloroethylvinyl ether
chloroform

1,1-dichl oroethene
trans-1,2-dichloroethene
1,2-dichl oropropane
trans-1,3-dichloropropene
cis-1,3-dichloropropene

toxaphene

NON-PRIORITY ORGANIC POLLUTANTS INORGANICS
Volatiles (Cort-) Acid Compounds
ethylbenzene benzoic acid Aluminum
methylene chlg¢fide 2-met hylphenol Chromium
chloromet hane 3-met hylphenol Barium
bromomet hane 4-methylphenol Beryllium
bramoform 2,4,5-trichloraophenol Cobslt
bromod ichl oronet hane Copper
chlorodib ranonethane Base/Neutral Compounds Iron
tetrachloroethene . Nickel
toluene aniline "‘rg.neae
trichloroethen€ benzyl alcohol Boron
vinyl chloride 4-chloroanil ine vanad ium

dibenzaofuran Arsenic
Pest icides 2-methylnapthalene Ant imony
- 2-nitroaniline Selenium
aldrin 4-nitroanil ine Thal lium
dieldrin mrcury
chlordane Volatiles 1in
4,4'-DDT Cadmium
4,4'-DDE acetone Lead
4,4'-DDD 2-but anone Cyanide
alpha-endosul {20 carbondi sul f ide
bet a-endosul fan 2-hexanone
endosul fan sul fate 4-methyl-2-pentanone
endrin sgyrene
endrin aldehyd® vinyl scetate
hept achlor . xylenes
hept achlor epgxide
alpha-BHC
bet a-BHC
gamma-BHC
delt a-BHC
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016




samples and one blank per day. Surface soil samples indicative of
background conditions will be collected as part of the site sampling
load for comparison to samples obtained from suspected areas of

contamination.

2.3 SUBSURFACE SOIL SAMPLING

Subsurface soil sampling will be performed on seven sites: G, H,
I, J, K, L, and N. The proposed sampling method involves the use of
continuous split-spoon sampling to the maximum depth of each boring.
The subsurface samples will be collected using 5-foot split spoons and
augers. If field conditions prevent use of continuous sampling, 1.5-
foot split spoons will be used to collect samples on an interval
basis.

Sample locations will be chosen based on additional review of
results of the geophysical study performed at sites G, H, and L, and
on re-examination of historical aerial photography of sites I, J, K,
and N. Split-spoon samples recovered will be screened with an OVA,
and an HNu when necessary. Due to the limited number of samples
allotted for subsurface sampling, samples will be composited.

At each boring, individual core samples will be composited,
representatively sampled, placed in sample jars, and sealed. If
interval samples are collected, these will be screened with an QVA,
composited, representatively sampled, placed in sample jars, and
sealed. Again, all work will be done at the boring location as part
of the logging and sampling program. Additional compositing may be
perfarmed an desigpated samnles at. the hatlina ., Thase tumasitas Wil
be prepared in the following manner:

o Samples will be visually inspected and screened with an QVA or
HNu. »

o Samples will be composited from individual boreholes, based on
the OVA/HNu scan. Where one sample per boring is being
analyzed, the subsamples will be composited by mixing the most

contaminated samples together. Where two samples per boring
are to be analyzed, the most contaminated subsamples from
above the water table will be composited, and the most
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contaminated samples from below the water table will be com-
posited.

e To produce the composite, portions of several subsamples will
be mixed together in a clean, decontaminated, stainless steel
bowl using stainless steel tools.

® A representative portion of the resulitant composite sample
will be transferred to a clean sample jar and shipped for
analysis.

A total of 56 subsurface soil samples will be collected and ana-
lyzed for HSL compounds, metals, and cyanide (see Table 2-2). The 56
samples will include 10% quality control samples, consisting of one
duplicate per 10 samples and one blank per day. Blanks will be pre-
pared using known control samples. When necessary to determine back-
ground levels, samples indicative of background quality will be col-
lected as part of the site sampling load.

The following briefly describes the subsurface sampling at each
of the seven sites.

Site G ,
Ten composite subsurface samples will be collected from Site G.

Review of geophysical data indicates that the area between Queeny
Avenue and a cultivated field approximately 300 feet south of Queeny
Avenue has been backfilled and that large amounts of metal scrap are
strewn throughout the area. In addition, numerous drums in various
stages of deterioration have been noted on the surface.

As many as eight borings will be drilled to a maximum depth of 20
feet. Borings will be continuously sampled unless otherwise deter-
mined in the field. Field screening using an OVA and an HNu will be
conducted when necessary.

Site H _

Five composite subsurface samples will be collected at Site H.
Review of geophysical data indicates that at least two and possibly
three separate areas may contain drummed wastes. Initially, up to
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five borings will be drilled to a maximum depth of 50 feet. Borings
will be continuously sampled unless otherwise determined in the field.
Samples will be field-screened using an OVA and an HNu when deemed
necessary. Five composite samples will be collected for analysis.

Site I

Fifteen composite subsurface soil samples will be collected at
Site I. Approximately three borings will be drilled in the northern
half of the site and up to six will be drilled in the southern half of
the filled area. Maximum depth of the borings will be 40 feet. Bor-

ings may be shallower, depending upon visual inspection of the sample
for staining and other field conditions. Final boring locations will
Ve TNUSEN Dudtl upun TR-Exd@imEL un v thehuritd werhah gy, wdt-
tional review of existing file data, and defining the location of any
buried utilities. Continuous samples will be collected, unless field
conditions prevent such sampling. Fifteen composite samples will be
submitted for analysis.

Site J

Five composite subsurface soil samples will be collected at Site
J. As many as five borings will be drilled to a maximum depth of 20
feet. Shallower borings may result if field conditions warrant.
Borings will be continuously sampled, unless field conditions prevent
this. Samples will be field-screened with an OVA and HNu when deemed
necessary.

Site K

Three composite subsurface soil samples will be collected from
Site K. Three borings will be drilled to a maximum depth of 30 feet.
Borings may be stopped at shallower depths if field conditions war-
rant. Final boring locations will be determined based upon locating
buried utilities and defining property ownership. However, one boring
is slated for each third of the site. Borings will be continuously
sampled unless field conditions prevent it. Samples will be screened
in the field using an OVA and HNu when deemed necessary.



Site L

Four composite subsurface soil samples will be collected from
Site L. The geophysical investigation indicates isolated magnetic
anomalies between the stored equipment asd the area to the southeast
of the former lagoon which is suspected to have been used for disposal
of liquids. The electromagnetic (EM) conductivity study showed a
high-intensity anomaly to the southeast of this same area. Four bor-
ings will be drilled at this site. Borings will be continuously
sampled, unless field conditions prevent this. Total maximum depth of
the borings will be 20 feet. Shallower borings will be made if the
limit of contaminant penetration is determined at a shallower depth.
Samples will be field-screened using an OVA or HNu when necessary.

Site N

Two composite subsurface samples will be collected from Site N.
Two borings will be drilled to a maximum of 50 feet, unless field con-
ditions prevent drilling to this depth. Boring locations will be
determined after field inspection. Historical aerial photographs sug-
gest the placement of one boring each in the southeast and the north-
west portions of the filled area. Unless prevented by field condi-
tions, continuous samples will be collected to completion depth. Sam-
ples will be screened in the field with an QOVA or HNu when determined

necessary.

2.4 GROUNDWATER SAMPLING

The proposed scope of work calls for the collection of ground-
water samples from 12 existing monitoring wells, 5 existing residen-
tial wells, and 20 new monitoring wells (to be installed). However,
only 8 of the 12 monitoring wells supposedly in existence have been
located, and these 8 wells consist of hacksaw-slotted glue-joint PVC
casing and will have to be reconstructed prior to sampling.

Measurements of groundwater levels and total well depth will be
recorded before these samples are collected. All recorded data will
be used to define groundwater level fluctuation and flow patterns in
the area. Groundwater contour maps will also be generated from the
hydrologic data. Field measurements of pH, temperature, and conduc-
tivity will be taken during sampling.



At least 10% of the samples will be collected in duplicate as
field quality control samples. Field blanks will be furnished at one
per day or one per shipment if more than one shipment is made in a
day. A total of 45 samples (pending a determination by IEPA concern-
ing the existing wells), including quality control samples, will be
collected and analyzed for all HSL compounds, metals, and cyanide.

2.5 SURFACE WATER/SEDIMENT SAMPLING

Twenty-three surface water and 33 water sediment samples (includ-
ing QC samples) will be collected from Creek Sectors A, B, C, O, E,
and F, and Site M. Composite samples may be collected for both sur-
face water and sediments within each site location. All composite or
grab samples will be designated as such. All surface water and water
sediment samples will be analyzed for HSL compounds, metals, and
cyanide (see Table 2-2). A1l surface water samples will be field
tested for pH, temperature, and conductivity. The following describes
the sample locations at each site.

Creek Sector A

Three composite water samples will be collected from Creek Sector
A. Samples will be collected from different depths and different
locations along each of three profiles, one upstream, one midstream,
and one downstream. A composite will be made for each profile.

Creek Sector B
Three composite water samples will be collected from Creek Sector
B. Sampling will be performed as described for Creek Sector A.

Creek Sector C

Water samples will be collected from different depths and dif-
ferent locations from upstream and downstream profiles in Creek Sector
‘C. A composite will be made for each profile. Sediment samples will
also be collected from l-foot cores from three locations on each pro-

file, and a composite made for each oraofile,

Creek Sector D
One composite water sample will be collected froem a downstream
profile in Creek Sector D. Sampling will be performed as described
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for Creek Sector C. Two composite sediment samples will be collected
from upstream and downstream profiles, as described for Creek Sector
C.

Creek Sector E
Composite water samples and composite sediment samples will be
taken from three profiles (one from each) one upstream, one midstream,

and one downstream in Treek dector t. ‘water sampies wi'l'| ‘De co'llected
and composited as for Sector A. Sediment samples will be collected
and composited as for Sector C. Seven additional sediment grab
samples will be taken from points where surface drainage or effluent
pipes discharge into the creek.

Creek Sector F
Currently, IEPA wishes to defer sampling Creek Sector F pending
results from the sampling at Creek Sector E. If Creek Sector E shows

contaminants in the downstream area, sampling will be scheduled in
Creek Sector F. If Creek Sector F is sampled, it will be done in the

same manner as Creek Sector E.

Site M
Two water samples and three sediment samples will be collected

from Site M, This site is an abandoned materials pit located adjacent
to the creek., Depth, temperature, conductivity, and pH of the pond
will be measured in the field. Two composite water samples will be
collected using a Kemmerer bottle or negative/positive pressure sam-
pling device. Three random sediment samples will be collected from
the northwest, southwest, and east-central portions of the pond.
Sediment sampling will be conducted using a Peterson steel dredge.
‘This sampling may require a boat.

2.6 SOIL GAS SURVEY

The soil gas monitoring (SGM) survey will be conducted at 96
locations, in the sequence presented below. The number of locations
to be sampled during each seguence is indicated in parentheses.



Dead Creek area south of Queeny Avenue: Sites H and L on the
east side of the Creek, and Site G on the west side of the
wnrek (32 lagatinns).,

Site M (6 locations);

Site N (12 locations);

Along the banks of sections of Dead Creek (Sectors A through
E) (10 locations);

Site K (6 locations);

Site J (10 locations); and

Site I (20 locations).



3. SAMPLING PROCEDURES

3.1 AIR INVESTIGATION
The air investigation will include:

e Surveying of sites for "hot spot" off-gassing;
o Identifying and quantifying air releases; and
¢ Determining background contaminant levels.

The air investigation will include two phases: preliminary
source identification and remedial air investigation. .

A meteorological station will be set up prior to on-site work to
provide baseline data concerning wind direction and speed. This
information will be used to determine locations for perimeter monitor-
ing. A baseline volatile organic vapor survey will be conducted on
the site prior to any sampling effort to identify areas where poten-
tial air problems may exist.

Each site then will be surveyed with an HNu, OVA, or other moni-
toring equipment, Instrument readings will be recorded for subseguent
review and analysis. ODuring this baseline survey, the presence and
location of any staining on the ground or exposed waste materials will
also be noted and recorded in the field logbooks. An assessment of
the vegetative cover on each site will also be made to assist in the
planning of additional particulate studies. OVA and HNu values will
be recorded for further evaluation.

To achieve the optimum level for the presence of volatile
organics in the air, the baseline volatile organic vapor survey should



be conducted when ambient air conditions would provide the highest
levels. Best results will occur when the air temperature exceeds 80°F
and the wind speed is below five miles per hour (mph). Additionally,
this baseline survey should be preceded by at least several days of
warm weather. Upon completion of this baseline survey, the data will
be reviewed with respect to historical information collected regarding
waste types and disposal practices.

After all the sites have been surveyed, additional work may be
scheduled for those sites demonstrating contaminant air releases.

This will entail quantifying and qualifying the exact nature of con-
taminants being released. High-volume particulate éamplers {for
detecting metals and low or semi-volatile organic compound contamin-
ants) and Tenax tube collectors (for detecting volatile contaminants)
will be set up in at least one upwind and two downwind locations from
each area to be investigated. Several additional stations may be dis-
tributed to identify base levels of contaminants. High-volume filters
and Tenax tubes will be shipped to E & E's Analytical Services Centar
(ASC) for ‘analysis.

Additional air monitoring data can be inferred from the soil gas
monitoring investigation, In this study, volatile substances are
traced in the vadose zone. Data from this study can be extrapolated
to indicate areas of probable emission of contaminants to the air
through natural volatilization.

3.2 SURFACE SOIL SAMPLING

Surface soil samples will be collected according to the proce-
dures described below:

e Samples will be collected to a depth not to exceed 1 foot.

e Using a stainless steel coring device, soil samples will be
collected from the ground surface.

e The samples will be transferred tc an 8-ounce wide-mouth glass

container, As many scoops as necessary will be taken until
the sampling bottle is filled.
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2. PROJECT BACKGROUND

2.1 PROJECT AREA DESCRIPTION AND HISTORY

The Sauget sites project area includes six segments of Dead
Creek, an intermittent stream, and 12 sites in the towns of Sauget and
Cahokia, St. Clair County, [1linois. Figure 1-1 shows the sites and
the segments of Dead Creek. Each site or creek segment has been
assigned an alphabetical designation. Individual site maps are
included in Appendix G.

The history of the project area is not completely documented, but
will be investigated as part of the RI/FS. However, some existing
data concerning the area have been reviewed and are summarized herein,
These data also were used in the development of the Work Plan, 0One
data source evaluated was the IEPA report "A Preliminary Hydrogeologic
Investigation in the Northern Portion of Dead Creek and Vicinity"
(April 1981, known as the St. John Report). Relevant portions of this
report are provided as Appendix A, OQther sources evaluated include:

o All existing file data from [EPA central and regional offices
(Divisions of Air, Water Pollution, and Land Pollution);

e File data from the state Attorney General's office, Spring-
field, I1linois;

o United States Environmental Protecticn Agency (USZPA) file
data (Divisions of Enforcement, Water Quality, and Air);
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e Illinois State Geological Survey published and open-file

reports;

o Illinois State Water Survey published and open-file reports;
and

e U.S. Army Corps of Engineers (St. Louis Regional Office) pub-
lished reports and open-file data.

A number of locations within the project area were initially
developed as sand pits (Sites G, H, I, and M) and the excavations were
subsequently filled in with a variety of unknown materials, including
wastes from sources in the towns of Sauget, Cahokia, and the East
St. Louis area. According to the St. John report, the contamination
of Dead Creek was likely due to tank truck residues and washout mate-
rials that were discharged by Harold Waggoner Trucking Company, and
subsequently, Ruan Trucking Company. Other potential sources of con-
tamination in Dead Creek include the following:

o Discharges from the Midwest Rubber Company, whose effluent
pipeline led from their factory to the creek. This pipeline
was removed sometime in the mid-1960s.

o Discharges from the holding ponds at Cerro Copper Products
Company (Cerro Copper). Prior to the sealing cf a culvert
beneath Queeny Avenue, these ponds were headwaters for Dead
Creek. At that time, the ponds received discharges from Cerro
Copper and Monsanto Chemical Company (Monsanto).

& Graundwater discharaes fram past disgasal pits/landfills in
the vicinity of the creek.

The IEPA became aware of the project area in May 1980 as a result
of a problem with periodic smoldering of materials in a ditch (Dead
Creek). The problem did not appear to be serious until, in August
1920, a local resident's dog, after rolling in the ditch, died of
apparent chemical burns. IEPA subsequently performed preliminary scil
and water sampling to determine conditions in the ditch. The soil in
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the ditch was found to contain high levels of phosphorus, heavy
metals, and polychlorinated biphenyls (PCBs). As a result, the IEPA
restricted access to the area. This involved the installation of
7,000 feet of snow fence around the ditch and the pond between Queeny
Avenue and Judith Lane. According to IEPA, soils and groundwater were
polluted in the area, and a detailed study would be needed to assess
the extent of poliution.

A brief description and history of each of the sites and creek
segments within the project area is provided below. The alphabetic
site and creek segment designations used below will be used for all
reports, maps, and other deliverables.

2.1.1 Dead Creek Sectors _

Dead Creek flows southwest through the towns of Sauget and
Cahokia and discharges into the Prairie DuPont floodway, which in turn
discharges into the Cahokia Chute of the Mississippi River. In gen-
eral, Dead Creek is a small (8 to 10 feet wide), intermittent stream
which serves as a conduit for drainage from the American Bottoms Area
in St. Clair County. The hydrology of the creek is not well-defined,
and will be assessed in this project. Water depths in the creek vary,
and are entirely dependent on seasonal fluctuations. Six segments of
Dead Creek have been designated as part of the project. The creek
segments are shown on Figure 1-1. These are defined as follows:

o Creek Sector A - Dead Creek north of Queeny Avenue;

¢ Creek Sector B - Dead Creek between Queeny Avenue and Judith

Lane;
¢ Creek Sector C Dead Creek between Judith Lane and Cahokia
Street;

o Creek Sector D - Dead Creek between Cahokia Street and Jerome
Lane;

9 Creek Sector E Cead Creek between Jerome Lane and the cul-

vert north of Parks College; and
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e Creek Sector F - Dead Creek south of the culvert at Parks Col-
lege to the discharge point into Prairie DuPont floodway.

Creek Sector A consists of a dammed section of Dead Creek which
has been used as holding ponds by Cerro Copper. Discharges to these
ponds are presently limited to surface drainage and roof drainage.
Discharges to groundwater via seepage, and possible loss of contents
via leakage at the dam are believed to occur. Land use in the Creek
Sector B area includes industry in the northern portion, and agricul-
tural fields on both sides of the creek in the southern portion. The
remainder of the creek flows through residential/commercial areas in

the Town of Cahokia.

2.1.2 Terrestrial Sites

There are 12 terrestrial sites of known or suspected contamina-
tion within the project area. These sites have been classified alpha-
betically, G through R, and are briefly described below. The sites

are shown on Figure 1-1.

Site G - IEPA Sites 1 and 2
The examination of historical photographs revealed that waste

disposal operations at this site began in approximately 1955, Prior
to that time, the area was used for agriculture. No information has
been found concerning past opefators or sources of disposal for this
site. Drums containing a black cinder-like solid have been observed
at the surface. Pits containing oily wastes have also been observed.
In addition, the site has been used extensively for the surface dis-
nasal of general waste. Originally, IEPA Site 1 was considered to be
the area of previous waste disposal; IEPA Site 2 was the surrounding
area. However, since the area between the(jjégé was undefined, the
two were combined for purposes of the RI.

Site H - IEPA Sites 3 and 4
This site was a former sand and gravel pit which was filled with

construction debris and other wastes. Monsanto notified USEPA in 168.
that drums of solvent, other organics, and incrganics were buried ‘
on-site., Waste disposal occurred on-site from about 1944 until 1957.
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Prior to 1940, the Site H area was a cultivated agricultural field.
The area contiguous to the site to the south is still used for agri-
culture. Tne nitial purpose of excavation at dite i 1n tne early
1940s was to obtain sand for the construction of roads, since wartime
demand had significantly increased industrial éctivity in the area.
Following World War II, surplus materials including chemicals and,
reportedly, munitions were disposed of in excavated sand pits through-
out the area. It is likely that municipal wastes from the towns of
Sauget and Cahokia were also disposed of at Site H. The site has been
covered, graded, and vegetated and is now inactive. Currently, the
site is owned by Roger's Cartage Company. IEPA Site 3 was the actual
disposal area and [EPA Site 4 was the surrounding area. Since there
was no definite boundary between these IEPA sites, they were combined
as Site H for the purposes of the RI.

‘Site I - IEPA Sites 5 and 6
The southern half of this site was contiguous with Site H until
separated by the construction of Queeny Avenue. Disposal operations

at Site I followed the historical progression as outlined above for
Site H. Cerro Copper purchased property west of Site I in 1957 from
the Lewin-Mathes Company. In approximately 1962, Cerro Copper added
additional properties, including Site I, to their holdings. The site
is presently covered with rip-rap and gravel, and is used by Cerro
Copper for equipment storage. Creek Sector A is located immediately
west of Site I on Cerro Copper property. Since the only differenti-
ation between IEPA sites 5 and 6 was historical progression, they were
combined as Site I for purposes of the RI.

Site J - IEPA Site 7
Site J consists of an unlined pit and a surface disposal area

utilized by the Sterling Steel Foundry Company (Sterling). Sterling
began operations at this location in approximately 1922. The surface
disposal area occupies a triangular piece of Sterling Stéel property
covering approximately six acres to the northeast of the plant
building. Examination of historical aerial photographs indicates dis-
posal activity in this area began sometime between 1973 and 1978.
Wastes disposed of at Site J include casting sand, demolition debris,
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and scrap metal. An dn]ined pit is located immediately south of the
surface disposal area. Dimensions of this pit are roughly 50 feet x
50 feet. The pit was excavated in approximately 1950 for the purpose
of collecting and allowing settlement of baghouse dust from the foun-
dry furnace.

Additional areas of interest at Sterling Steel include a second
unlined pit and an incinerator, which are not included in the scope of
work for this project. The pit, located southeast of the plant
building, was excavated in approximately 1955 as a borrow area for
road construction material. The majority of the original excavation
has since been filled with casting sand and scrap metal. The incin-
erator was used for burning plant trash from 1970 until approximately

1981.

Site K - IEPA Site 8

Historical photographs suggest possible waste disposal operations
at this site. Excavation at the site began sometime in the late
1950s. No data have been generated for Site K. Since the excavation,
the site has been covered and graded. At present, a trailer park and

a small trucking company occupy the site,

Site L - [EPA Site 9

Historical photographs and IEPA file information indicate that a
surface impoundment once existed at this site. Waggoner Trucking Com-
pany (Waggoner), an industrial waste hauler that specialized in
hauling hazardous waste, used the site between 1964 and 1974 for
washing trucks. Initially, the wash water was discharged to Dead
Creek. Waggoner was ordered by the IEPA to cease discharging wash
water to the creek in 1971. Subsequently, the surface impoundment was
excavated for the purpose of “storing" the wash water. However, since
the impoundment was not lined, this practice constituted disposal of
liquids potentially containing hazardous constituents. Waggoner sold
the property and operations to Ruan Trucking Company (Ruan) in 1974,
Ruan reportedly ccntinued to use the surface impoundment until 1978,

Metro Constructicn Company (Metro) leased the property from Ruan in
1978 for the purpose of operating a heavy-equipment maintenance and
repair shop., Metro subsequently purchased the property and covered



the impoundment. Presently, the area is covered with cinders and is
used for equipment storage.

Site M - IEPA Site 10

Site M consists of a former borrow pit which was used by the Hall
Construction Company (Hall Construction). The pit is located immedi-
ately east of Dead Creek and contains water year-round. It is sepa-
rated from the creek by a ridge. However, following heavy rains,
overflow from the creek has been observed in the pit. The pit was
excavated in the early 1950s, and was subsequently partially filled
with unknown materials. A fence was installed around Site M concur-
rently with the restriction of access to Sector B of Dead Creek.

Site N - IEPA Site 11

Hall Construction occupies the Site N property. Examination of
historical photographs indicates a possible disposal operation was
conducted at this site between 1955 and 1968. No data have been
generated, and [EPA has no ‘file information concerning this site. The
excavated area has since been filled with unknown materials. Pres-
ently, Hall Construction uses the property for equipment storage.

Site 0 - IEPA Site 12

Site 0 consists of four covered lagoons which were formerly used
for sludge dewatering by the Sauget Wastewater Treatment Plant. This
practice occurred from approximately 1968 to-1978. These lagoons
cover about 22 acres to the south of the treatment plant. Over 90% of
the influent to the plant is from Sauget area industries. Effluent
from the treatment plant has exceeded permit limitations continuously
since the early 1970s. Construction of a potable water line was ini-
tiated in 1983 in the area of the former lagoons. When workers com-
plained of strong organic odors from excavations in the area, con-
struction activity was halted, and ‘the water line was subsequently
rerouted. Presently, the lagoons are covered and vegetated, and an
access road to the new American Bottoms Regional Treatment Plant has

peen constructed through the area.
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Site P - JEPA Site 13

This site is an IEPA-permitted landfill. On several occa-
sions between 1977 and 1981, IEPA inspectors noted hazardous waste
disposal activities at the site in violation of the landfill permit,
The wastes disposed of included empty drums with residues of Monsanto
ACL-85; residues of phosphorus pentasulfide; and Monsanto ACL filter
residue. A permit was issued by IEPA to dispose of diatomaceous earth
filter cake from £dwin Cooper, Inc. (Ethyl Corporation). Reportedly,
the ACL filter residue ignited when it came into contact with the
diatomaceous earth filter cake. A highly permeable material which
contains heavy metals was used for cover at the site. As a result,

there is a potential for leaching of hazardous materials. The site is
still permitted, but is presently inactive.

Site Q - [EPA Site 14
Site Q was an unpermitted landfill covering approximately 140

acres which reportedly accepted hazardous wastes. The site was oper-
ated by Sauget and Company between 1959 and 1973 as a municipal land-
fi11. (Sauget and Company concurrently operates Site R, located
mmRdS ey et U s siR.Y TmntRdiiun Tty Srum reaitin UG -
cials, and later the IEPA, cite violations during this period
including lack of daily cover, open burning, and disposal of drummed
waste at Site Q. The majority of the site has been covered with
unsuitable material, including flyash and cinders. In 1980, workérs
uncovered buried drums in the northern portion of the site during
construction of a railroad spur. Sampling in 1983 by the USEPA Field
Investigation Tean (FIT) indicated the presence of 63 of 117 priority
pollutants in the subsurface soils at the site. Site Q is presently
occupied by The Pillsbury Company, which operates a shipping and
receiving facility.

Site R - IEPA Site 15
Site R is the Sauget Toxic Dump, which was used by Monsanto for

the disposal of industrial wastes between 1957 and 1977. The site
covers roughly 34 acres, and is located immediately west of Site Q,
and approximately 150 feet east of the Mississippi River., Ini-
tially, disposal practices at Site R included the dumping of bulk
lTiquids directly onto the ground. Reportedly, cinders were used as
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intermediate cover at the site. This is substantiated by pictures
taken by IEPA during inspections of the facility. Drummed wastes were
not segregated in any manner. A flood event was reported in 1973, at
which time an earthen berm constructed to the’west of the dump was
washed out. The site has been extensively studied since its closure
in 1977. A Monsanto feedstock tank farm is located adjacent to the
site in the northwest corner, Presently the site is clay- capped and
vegetated,

2.2 ENVIRONMENTAL SETTING
2.2.1 Geology

The Dead Creek project area is situated in the Mississippi River
floodplain on valley deposits. The valley deposits consist of a thin
mantle of Cahokia Alluvium, and thicker glacial outwash known as the
Henry Formation.

The Cahokia Alluvium was derived from the erosion of till and
loess, and consists of unconsolidated, poorly sorted silt with some
local sand and clay lenses. In the Dead Creek area, the Cahokia Allu-
vium has a thickness ranging from 6 to 20 inches and a laboratory per-
meability on the order of 7 x 10-6 cm/sec. The Cahokia Alluvium
rests uncomformably on the Mackinaw member of the Henry Formation.

The Henry Formation is Wisconsin glacial outwash in the form of valley
train deposits. It consists of a sequence of subrounded, moderately
sorted sands and gravel, coarsening downwards. The Henry Formation
has a thickness ranging from 100 to 114 feet and a laboratory permea-
bility on the order of 4 «x 10-3 cm/sec. ODue to its thickness,
permeability, and water capacity, the Henry Formation is a major aqui-
Ger Sur e Twh Sh. Wuehs witn, ThR Rednodh wndrnlying the vallay
deposit is a limestone of Mississippian age (Fiqure 2-1).

2.2.2 Groundwater Occurrence

At most locations in the project area, Henry Fcrmation sands,
which rise to within 14 feet of the surface on the average, are the
major aquifer. Exceptions occur in the northern and southern portions
of the creek, where the silt mantle thickens and the groundwater level
encounters it.
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Water table conditions, as opposed to leaky artesian conditions,
prevail at the site because the lower portion of the alluvial silt is
permeable enough (5.4 x 10-3 ¢m/sec) not to impede vertical move-
ment of the groundwater,

Potentiometric surface maps developed by the IEPA indicate that
the hydraulic gradient is very flat in the project area. The gradient
is 3 feet/1,060 feet, or .00283, generally moving to the west, but
with local fluctuations apparent.

2.2.3 Climate
The project area is located in the northern temperate zone which

is characterized by warm summers and moderately cold winters. The

average annual precipitation in the area is about 38 inches, based on
data from Edwardsville, Illinois. The greatest amounts of rainfall

occur from March through June. Then a gradual monthly decline occurs
until December. With the average calculated evapotranspiration calcu-
lated at about 33 inches, the average potential water surplus is about
5 inches a year. Some of this surplus water infiltrates the soil and

moves downward.

2.3 PREVIOUS INVESTIGATIONS

Previous investigative activities in the project area have
included sampling of groundwater, surface water, sediment, surface
soil, subsurface soil, and air quality. These investigations include

the following:

o IEPA - Preliminary Hydrogeologic Investigation in the Northern
Portion of Dead Creek and Vicinity, April 1981 (described in
the St. John Report).

e USEPA Field Investigation Team (FIT) - Soil Sample Results for
Chemical Contamination Below Sauget/Sauget Landfill in Sauget,
I11linois, December 16, 1983.

o IEPA - Illinois Air Quality Report, 1984, published in June
1985,
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e Various IEPA open-file investigations, including analytical
data and correspondence memoranda.

o USEPA Technical Assistance Team (TAT) data and memoranda con-
cerning leachate sampling at the Sauget Toxic Landfill,
November 1981.

The following sections briefly describe both the general (Section
2.3.1) and site-specific (Section 2.3.2) sampling and analytical work
that has been conducted in the project area, and summarize the results
of this work.

2.3.1 General Groundwater, Surface Water, and Air Quality Investiga-
tions

Groundwater

The 12 monitoring wells installed by the IEPA in 1980 were sam-
pled twice during the I[EPA Preliminary Hydrogeologic Investigation of
Dead Creek and Vicinity (St. John Report, Appendix A). The locations
of these wells are included in Appendix A, as are the analytical .
results. The St. John Report specifically studied the groundwater in
the vicinity of Sites G, H, I, and L. In addition to these wells,
four private wells off-site along with on-site Well G 108 were sampled
to establish the background water quality. Water samples were col-
lected and preserved according to IEPA standards; however, the samples
were not filtered.

Inorganic chemical parameters, which were analyzed for background
quality, indicated that iron, manganese, and phosphorus were generally
above the state's water quality standards. Analysis of samples from
these wells showed no organics above the detection limit of 1.0 part
per billion (ppb).

The following is a summary of downgradient groundwater quality
(as outlined in the St. John Report) for wells installed during the
[EPA preliminary hydrogeologic investigation.

Concentrations of copper, iron, manganese, phosphorus, and resi-
dua'ls -on evaporation {R.0.E.) in the downgradient wells exceeded the
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standards and background levels in every well. Lead, phenolics, sul-
fate, and zinc were above the standards in six or more wells.

PCBs were detected in three wells: G101, G102, and G110 (see
Appendix A). Other organics detected, such as chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloro-
anilines, were mostly associated with wells G107 and G112, although
some other organics were also found in wells G102, G109, and G110.

A1l of these organics were found in relatively high concentrations and
were not found in the background wells. The organic and inorganic
analyses discussed above indicate groundwater pollution in the area
from various sources.

Among the wells, it appears that the groundwater in Well G109 is
the most polluted; ammonia, arsenic, cadmium, copper, iron, manganese,
nickel, pH, phenols, phosphorus, R.0.E, sulfate, and zinc exceeded the
water quality standards several times over. Other parameters for
which no standards exist were found at high concentrations. This well
is located between Dead Creek and the former disposal impoundment
(Site L).

Two wells, G112 and G107, exhibited concentrations of metals sub-
stantially above the state water quality standards. These wells are
located downgradient of Sites I and G, respectively. The highest con-
centrations of organics were also detected in samples from these
wells. In G107, two samplings have shown that chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, and chlorocaniline are pres-
ent. In G112, chlorobenzene, dichlorobenzene, and chloroaniline were
detected. Other highly polluted wells include G110, Gl06, G105, G103,
and G102 in which several inorganic parameters were found to exceed
the background levels and the standards.

When compared to background levels, monitoring wells G101 and
G104 indicate little evidence of pollution. This is probably due to
the locations of the wells away from the pollution sources in the
project area, and the attenuation of the chemicals over the long flow
distance and time. Although Well G101 is located relatively close to
the southwest corner of Site G (a distance of approximately 100 feet),
both wells are located at least 400 feet from Dead Creek. Also, G101
and G104 are the only wells in the IEPA study which are located west
of a large depressional area situated south of Site G. Tnis area
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standards and background levels in every well. Lead, phenolics, sul-
fate, and zinc were above the standards in six or more wells,

PCBs were detected in three wells: G101, G102, and G110 (see
Appendix A). Other organics detected, such as chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloro-
anilines, were mostly associated with wells G107 and G112, although
some other organics were also found in wells G102, G109, and G110.

A1l of these organics were found in relatively high concentrations and
were not found in the background wells. The organic and inohganic
analyses discussed above indicate groundwater pollution in the area
from various sources.

Among the wells, it appears that the groundwater in Well G109 is
the most polluted; ammonia, arsenic, cadmium, copper, iron, manganese,
nickel, pH, phenols, phosphorus, R.0.E, sulfate, and zinc exceeded the
water quality standards several times over. Other parameters for
which no standards exist were found at high concentrations. This well
is located between Dead Creek and the former disposal impoundment
(Site L).

Two wells, G112 and G107, exhibited concentrations of metals sub-
stantially above the state water quality standards. These wells are
located downgradient of Sites I and G, respectively. The highest con-
centrations of organics were also detected in samples from these
wells. In G107, two samplings have shown that chlorophenol, chioro-
benzene, dichlorobenzene, dichlorophenol, and chloroaniline are pres-
ent. In G112, chlorobenzene, dichlorobenzene, and chlioroaniline were
detected. Other highly polluted wells include G110, G106, G105, G103,
and G102 in which several inorganic parameters were found to exceed
the background levels and the standards.

When compared to background levels, monitoring wells G101 and
G104 indicate little evidence of pollution. This is probably due to
the locations of the wells away from the pollution sources in the
project area, and the attenuation of the chemicals over the long flow
distance and time. Although Well G101l is located relatively close to
the southwest corner of Site G (a distance of approximately 100 feet),
both wells are located at least 400 feet from Dead Creek. Also, G101
and G104 are the only wells in the IEPA study which are located west
of a large depressional area situated south of Site G. Tnis area
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contains water during the majority of the year, possibly indicating
groundwater discharge to the depression. This would reduce the 1ike-
lihood of finding contaminants in these wells. Elevated levels of
contaminants detected in Well G107, located immediately south of Site
G in the depression, lends support to this possibility.

In addition to the preliminary hydrogeological investigation in
the vicinity of Dead Creek, the IEPA has sampled monitoring wells at
Site R which were installed by a contractor for Monsanto. The loca-
tions of these wells are shown on Figure Z-2, and tne analytical
results are presented in Tables 2-1 and 2-2. These results indicate
the presence of high levels of organic contaminants in all wells
sampled in 1979 and 1981. Organic contaminants detected include
biphenylamine, chlorobenzene, chlorophenol, chloronitrobenzene,
dichlorobenzene, dichlorophenol, diphenylether, phenol, and trichloro-
phenol. Aliphatic hydrocarbons were also detected, but were not
specified. Several metals exceeded IEPA water quality standards in
the 1979 sampling. These included copper, lead, manganese, nickel,
and zinc. ,

Additional groundwater investigations are presently in progress
at Sites 0 and R. A contractor for Monsanto is conducting these
investigations, and no data have yet been released.

Surface Occurrence

The surface waters in the Sauget sites area which were sampled
and analyzed by IEPA personnel include the holding ponds for Cerro
Copper (Site I), the pond in the former Hall Construction sand pit
(Site M), and the creek waters downstream from Judith Lane (Creek
Sectors C through F). The locations of these sample points, as well
ag, tha analvtical regults aof the sampling effarts. are included in
Appendix A.

Qurface Water Quality

Analysis of the Hall Construction (Site M) pohd (sampling lcca-
tions S501 and $502, as presented in the St. John Report; see Appendix
1) indicated that the water is somewhat polluted, with copper, phos-

phorus, and iron concentrations slightly above the water quality
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Table 2-1

ANALYSIS OF GROUNDWATER SAMPLES FROM

SAUGET TOXIC DUMP

(COLLECTED 8Y IEPA ON OCTOBER 12, 1979)
B-9S B8-90 B-13D B-155 B8-175 B-19S

Inorganics
Arsenic .01 .004 .002 .002 .002 .007
Cadmium .02 .01 01
Chromium .03 .04 .01 .03
Copper 1.2 32 .87 .14 .42 1.6
Iron 290 100 130 56 110 230
Lead 0.2 0.3 0.1 0.2
Magnes ium 31 10 27 a3 1 28
Manganese 7.8 1 1.4 1.8 .99 2.8
Nickel 0.6 0.2 1.9 0.1 0.1 0.2
Zinc 3.3 .36 3 0.4 .52 .87
Organics
Aliphat ic hydrocarbons * * *
Chlorophenol * * : .81
Chlorotoluene 70 40 10 .34 11 18
Dichlorobenzene 1.6
Diphenylether .32 2.1
Phenol 21 56 10 14.3 41.5 22
Notes:

All results in ppm.
Blanks irdicate below detection limits

*Contaminants present, but not quantified.
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L1-¢

ORGANIC ANALYSIS OF GROUNDWATER SAMPLES FROM
THE SAUGET TOXIC OuMP
(COLLECTED BY IEPA ON MARCH 25, 1981)

Table 2-2

B-1 B-6S B-95 B-9D B-115 B-11D  B-15D  B-17D B-19D
Aliphat ic hydroecarbons 4,000
Biphenylamine 1,800 250 15,000 1,100 1,300 860 660
Chlocobenzene 3,000 130 720 810 1,000 2,800 2,800 650 300
Chlorephenol 6,600 5,300 11,000 12,000 13,000 3,200 3,200 950
Chloronit robenzene 2,500 1,500
Dichloroben zee 2,600 1,000 800 930 420 360
Dichlorophenal 1,100 700 630 2,900 670
Trichloropherol 1,200

All results in uwy/1 (ppb).

Blanks indicate below detection limit.



standards. PCBs were also identified (at 0.9 ppb and 4.4 ppb concen-
trations).

Analyses of downstream samples S301 (Creek Sector C) and $302
(Creek Sector E) showed slightly elevated concentrations of copper and
phosphorus when compared to the standards. A small amount of PCB (1.0
ppb) was detected in S301.

On the other hand, the samples taken from the Cerro Copper (Site
I) holding ponds (sampling locations S503 and S504) show elevated con-
centrations of copper, iron, lead, mercury, nickel, phosphorus, sil-
ver, and zinc. PCBs (at concentration§ of 22 and 28 ppb) and ali-
phatic hydrocarbons (23,000 ppb) were also detected in these samples.

Air Quality

Summary data on project area air quality were compiled from the
“I11inois Annual Air Quality Report, 1984," published by the IEPA in
June 1985. The nearest monitoring location to the project area is at
13th and Tudor in East St. Louis, Illinois. Because the project area
is located in a more industrialized area than the monitoring location,
some of the recorded values may represent lower pollutant concentra-
tions than occur closer to the project area. The results of the 1984
monitoring are summarized in Table 2-3.

These data indicate that the air quality in the project area
exceeds the National and Illinois Ambient Air Quality Standards for
particulate matter; however, particulate concentrations have consis-
tently improved since 1979. Tne standard for ozone was violated twice
during the year. The high concentrations occurred in June (1.31 ppm)
and July (0.128) ppm). The highest concentration in August equalled
the ozone standard (0.120 ppm). All other parameters for which ambi-
ent air quality standards exist were within acceptable levels.

No standards exist for sulfates, nitrates, and metals; however,
the study area had the highest recorded ambient concentrations of cad-
mium and selenium in the state. The East St. Louis metropolitan area,
which also includes Granite City and Wood River, had the highest
metals concentrations in the state.
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Table 2-3
STUDY AREA AIR QUALITY SUMMARY

Study Area Primary Secondary
Mean Std. Dev. Standard St ardard
Part iculate Matter (TSP} 3 3 3
Annual Geometric Mean 77 ug/m 1.5 75 ug/m 60 ug/m
Sulfur Dioxide (S0,)
Annual Arithmetic Mean 0.020 ppm 3.3 0.03 ppm -
Nitrogen Dioxide
Annual Arithmetic Mean 0.023 ppm 1.64 ppm 0.053 ppm 0.053 ppm
Lead 3
Annual Mean 0.44 ug/m -- 1.5 ug/m3 1.5 ug/m}
Highest
1st 2nd 3rd
Carbon Monoxide
8-hour average 12.0 ppm 10.8 ppm 10.2 ppm 35 ppm 35 ppm
1-hour average 6.9 ppm 5.7 ppm 5.2 ppm .9 ppm 9 ppm
Highest
1st 2nd
Ozone G.131 ppm  0.128 ppm 0.12 ppm 0.12 ppm
S(]a'2 Annual Arithmetic Mean 11.7 ppm - -- -
NO™ Annual Arithmetic Mean 3.9 ppm - - --
As Annual Arithmetic Mean 0.008 ppm -= -- --
‘Be Annual Arithmetic Mean 0.000 ppm - -- --
Cd Annual Arithmetic Mean 0.019 ppm - - .-
Fe Annual Arithmetic Mean 1.27 ppm - : - -
Mn Annual Arithmet ic Mean 0.057 ppm -- -- --
Ni Annual Arithmetic Mean 0.005 ppm -- .- -
Se Annual Arithmet ic Mean 0.004 ppm -- - --
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2.3.2 Site-Specific Investigations

Several of the sites in the Dead Creek Project area have been
studied in the past, or were part of a general study of possible
contaminant sources in the Dead Creek area. These include sites G, H,
I, L, M, 0, Q, and R. No studies have been conducted to date at sites
J, K, or N. The results of the sampling that has been conducted are

summarized below.

Site G. Analysis of groundwater samples collected in 1980 and
1981 by the IEPA (as detailed in the St. John Report) revealed chlori-
nated phenols, benzenes, PCBs, phosphorus, and lead. Surface soil
samples revealed arsenic, lead, and PCBs. Subsurface soil sampling in
Dead Creek showed PCBs to a depth of.6 feet. Soil samples were also
collected by the IEPA on the dates listed above, and are included in
the St. John Report.

Site H. Groundwater samples collected downgradient from this
site in 1980 and 1981 by the IEPA were found to contain PCBs. No
other sampling has occurred at this site.

Site I. Downgradient groundwater samples collected during the
IEPA study in 1980 and 1981 revealed contaminants including chloro-
benzene, dichlorobenzene, and metals. Surface sediment samples from
the holding ponds (Creek Sector A) indicate PCBs, aliphatic hydro-
carbons, dichlorobenzene, and arsenic. Surface water sampling at the
honing ponds indicated the water contained nickel, arsenic, zinc,
PCBs, and aliphatic hydrocarbons.

Site J. No studies have been conducted at this site,

Site K. No studies have been conducted at this site,

Site L. Downgradient groundwater sampling conducted by the IEPA
in 1980 and 1981 indicated chlorophenol and cyclohexanone. Soil sam-

nlas indicated the gresence aof PCBs and trichlarabenzene. A high
level of total hydrocarbons was found in the soil.



Site M. The results of surface sediment sampling conducted by
the IEPA in 1981 indicated the presence of PCBs, arsenic, and mercury.
Surface water samples, taken at the same time, indicated low levels of
PCBs and phosphorus. 4

Site N. No studies have been conducted at this site.

Site 0. Preliminary soil/waste sampling in areas to the north-
west of the former lagoons conducted by IEPA in 1982 indicated PCBs
and solvents were present at elevated levels. A number of surface
soil samples taken in 1983 by the IEPA (and split samples by a private
contractor for the Town of Sauget) contained dioxin.

Site P. The IEPA collected soil/waste samples at this site in
1979. However, no results from this sampling effort could be located.
[EPA site inspection reports indicate the presence of phosphorus
pentasulfide, and miscellaneous containers of residual material.

Site Q. Subsurface soil sampling conducted by the USEPA FIT con-
tractor in 1983 indicated the presence of 63 organic nriority poliu-
tants and dioxin. These samples were taken in 1983 in the northern
portion of the site. Leachate samples collected in 1982 by the IEPA
at the landfill boundary along the Mississippi River revealed several
organic solvents.

Site R. In the early 1970s, the groundwater was sampled by the
[IEPA and analyzed for some indicator parameters. Subsequent ground-
water sampling conducted by the I[EPA in 1979 and 1981 indicated the
presence of numerous organic contaminants in monitoring wells at the
site. Leachate sediment samples have been taken on numerous occasions
by the IEPA. The leachate and sediment samples taken in 1981 by the
'USEPA Tactical Assistance Team (TAT) contractor indicated the presence
of solvents and dioxin,
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3. REMEDIAL INVESTIGATION

The RI involves two parts: preliminary tasks (1 through 6)
involving the development of guidelines and background data for the
project as a whole, and the primary RI tasks (7 through 11) involving
the implementation of the field investigations, analysis of samples,
identification of potential environmental risks, remedial technolo-
gies, and preparation of the RI report. The scope of work for each of
these tasks is described below.

3.1 PRELIMINARY RI TASKS
3.1.1 Task l: Initial Meeting

An initial meeting was held on September 25, 1985, between IEPA
representatives and the E & E staff assigned to the Cead Creek Proj-
ect. At the meeting, team members were introduced, IZPA objectives,

the scope of the study, and sensitive issues were discussed; and chan-
nels of communication and reporting were established.

3.1.2 Task 2: Work Plan

This plan defines the objectives of the RI/FS, and details the
scope of work and schedule for accomplishing the RI/FS. The Work Plan
is a flexible working document which serves to direct the work toward

achieving the objectives of the study.

Tne Work Plan consists of: background information on the project
and the project area; a definition of the objectives and scope of
work; a Sampling Plan, which addresses all pertinent field activities:
a Health and Safety Plan; a Quality Assurance Project Plan (QAPP),
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e When tools are to be reused to collect a new sample, they will
be decontaminated to avoid cross-contamination.

® Any observable physical characteristics of the soil as it is
being sampled (e.g., color, odor, physical state) will be
recorded. '

e Selected samples will be screened in the field using an OVA.
This screening process involves filling a volatile organics
bottle half full with sample material and capping the bottle,
then heating the bottle in a pan of water, then uncapping the
bottle and inserting the QVA probe into the head space and
taking a reading.

e When compositing is to be done, it will be done by delineating
the areas to be composited and cbl1ecting sufficient core
samples to characterize the area. Equipment used to collect
subsamples for a composite will not need to be decontaminated.
However, complete decontamination will be conducted prior to
use of tools for another composite. Delineation ot The areas
will be based on field observations of site scope, sail mate-
rial, visual observations of contaminants, etc. in the case of
the grid sampling, samples will be from within a grid section.

e All pertinent weather information such as air temperature,
pressure, wind velocity, sky conditions, and precipitation
will be recorded,

3.3 SUBSURFACE SOIL SAMPLING

Subsurface sampling will be conducted using a drill rig with a
hollow stem auger. Continuous samples will be collected uniess sub-
surface conditions prevent such sampling. Continuous sampling is done
using a 4-inch diameter, 5-foot split-spoon sampler with a catcher at
the foot locked into the lead auger flight. Retrieval is accomplished
using hex rods through the augers. The sampler is advanced by rotat-
ing augers to the desired depth.



If field conditions prevent use of this method, a 2-inch diam-
eter, 18-inch split-spoon will be advanced by conventional methods.
This will include attachment of the sampler to an AW rod and a stan-
dard 140-pound hammer. Blow counts will be recorded at 6-inch inter-
vals to a total sample depth of 18 inches. Borings will be drilled to
depths specified in Section 2.3, unless sample screening dictates
stopping at shallower depths.

As samples are retrieved, they will be screened with an OVA
and. the HNiL if deemed necessarv. lnan campletian af laaqing, the
1ithology, the sample will be stored in a clean 8-ounce jar. Com-
positing will be performed at the hotline.

A1l drilling and sampling equipment to be reused will be decon-
taminated as specified in Section 9. When samples are to be compos-
ited, mixing will be done using stainless steel containers and tools.
These also will be decontaminated between uses. Where possible and
appropriate, disposable equipment will be used in order to minimize
cross contamination. Prior to the start of the sampling work, all
drilling tools and equipment will be washed with high-pressure steam
equipment and rinsed with solvent (see Section 9). v

As noted above, selected samples will be field-screened using an
OVA and the HNu. A preliminary survey will be also conducted by
"sniffing" the sample with an OVA and the HNu immediately upon opening
the sampling tube.

Upon completion of the drilling, the open hole will be backfilled
with drill cuttings or grouted. Any deficit of material will be sup-
plied using clean earthen material. When the water table is encount-
ered while drilling or the boring goes below the fill, grout will be
used to seal that portion of the boring. Grout will be mixed and
pumped from the mud tub through the hollow stem of the auger as the
auger is retrieved. The hole will be filled from the top of the grout
line to ground level using drill cuttings. Any excess cuttings will
be drummed and disposed of in accordance with applicable regulations.

Subsurface Soil Sample Compositing

Compositing of soil samples will be according to the following
procedures:
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e Each portion from a depth interval to be composited will be
thoroughly mixed in its sample container with a stainless
steel tablespoon.

® The material will be chopped, mixed, and stirred until it is
homogeneous.

4 5, crainlegs sherl tahlesnaan will bhe used to transfer the
material to a composite container. A clean stainless stee]
tablespoon will be dedicated for materials for each composite.

o The composite container will be sealed and labeled as
specified in this plan (Section 7.3).

3.4 GROUNDWATER SAMPLING

Sampling of the existing monitoring wells, residential wells, and
newly installed monitoring wells will consist of the following three
activities:

¢ Measurement of depth to water level and total depth of the
well (to calculate well volume),

e Evacuation of static water (purging), and
e Collection of the sample.
These activities are described below.

3.4.1 Measurement of Water Level and Well Volume

e Prior to sampling, the static water level and total depth of
the well will be measured with a calibrated weighted line.

Care will be taken to decontaminate equipment between each use
to avoid cross contamination of wells.
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o The number of linear feet of static water (difference between
static water level and total depth of well) will be calcu-

lated.

e The static volume will be calculated using the formula:

V = Tr2(0.163)

where:

YV = Static volume of well in gallons;

T = Depth of water in the well, measured in feet;
r = Inside radius of well casing in inches; and

0.163 = A constant conversion factor which compensates for
wr2 h factor for the conversion of the casing
radius from inches to feet, the conversion of cubic
feet to gallons, and T (pi).

3.4.2 Purging Static Water
Before a groundwater sample is obtained, the static water must be

purged to ensure that a representative groundwater sample is taken. A
minimum of three static water volumes will be purged from the well
prior to collecting the samples. Purging and sampling will be per-
formed using a stainless steel bailer. Since the water removed from
the well during the purging process could contain hazardous materials,
it will be containerized, not discharged on the qround.

3.4.3 Sample Collection
Sampling personnel will take precautions against cross contami-

nation when using one sampling apparatus for a series of samples. If
possible, "clean" or "background" samples will be taken first. Before
and after each sample is taken, the apparatus will be decontaminated
as specified. Sample collection procedures are as follows:

o A stainless steel bailer (decontaminated according to the pro-
cedures oresented in Section 9) will be used to collect the
groundwater samoles,



o Dedicated bailers will be used for monitoring wells. Residen-
tial well samples will be collected from existing plumbing as
close as possible to the pump and prior to any water softening

apparatus.

e When transferring water from the bailer to sample containers,
care will be taken to avoid agitating the sample, which pro-
motes the loss of volatile constituents.

o Samples to be analyzed for metals will be filtered in the
field using a .45-micron filter and preserved with nitric acid
prior to shipment for analysis. Filtering equipment used will
be decontaminated between samples to avoid cross contamina-
tion. Field filtration requires particular skill if contami-
nation is to be avoided.

® Any observable physical characteristics of the groundwater
(e.g., color, sheen, odor, turbidity,) as it is being sampled
will be recorded.

o Weather conditions at the time of sampling will be recorded
(e.g., air temperature, sky condition, recent heavy rainfall,
drought conditions).

3.5 SURFACE WATER/SEDIMENT SAMPLING
3.5.1 Surface Water Sampling
Surface water samples will be collected according to the follow-

ing procedures:

¢ A wide-mouth glass bottle to be used for sampling will be
dipped into the creek and rinsed three times and the bottle
will then be dipped to collect the sample.

2 TRR SR Wil hR falleahrd in oirkh A manrRr W R pTernh

agitation of the water, which promotes the loss of volatile
organics and increases the dissolved oxygen content.
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e The samples will be transferred into 1/2-gallon glass bottles
and 40-m] VOA bottles. The wide-mouth bottle will be refilled
as many times as necessary to fill all required bottles.

e The temperature, pH, and specific conductivity of the water
will be measured, and current speed/volume will be recorded at
the time the sample is taken.

o Any observable physical characteristics of the water (e.g.,
color, odor, turbidity) as it is being sampled will be
recorded.

o Weather conditions at the time of sampling will be recorded,
(e.g., air temperature, sky conditions, recent heavy rain-

falls, and drought conditions).

3.5.2 Sediment Sampling

Sediment samples will be collected from Dead Creek using a Peter-
son dredge or stainless steel corers. The sampling procedure will be
as follows:

o The Peterson dredge will be decontaminated as specified in
Section 9.

o The dredge will be lowered into the creek sediment until suf-
ficient resistance is encountered to release the retainer
catch. The dredge will then be withdrawn from the sediments.

o The contents of the dredge will be placed in a clean stainless
steel pan and composited. A composite sample of the sediment
will be transferred to an 8-ounce jar.

3.6 SOIL GAS SURVEY

Soil gas analyses will be performed along a grid covering a pre-
surveyed area. Results will be compiled and plotted on a site base
map. Areas with high readings may be resurveyed at smaller intervals.




One sample will be taken outside the area of contamination to estab-
1ish background levels.

Experience with soil gas monitoring has shown that the weather
conditions most conducive to a successful survey are warm, dry, low-
wind conditions following several days of warm to hot weather. The
survey will be planned for such conditions.

The survey will consist of three soil gas samples taken at 4, 7,
and 10 feet below the surface at each sampling location. Although
sample locations have generally been identified, the exact locations
will be determined in the field based upon an assessment of field con-
ditions, surface evidence of past dumping practices and contamination,
and topographic relief.

The soil gas survey will be conducted using either a slam bar/QVA
technique or a perforated drive point/bag method. The slam bar tech-
nique uses a steel rod that is driven into the soil with a weight that
slides along the top of the rod. The slam bar will be driven into the
soil to a depth of three feet or to maximum penetration. When the
slam bar is withdrawn, the air in the resultant hole will be analyzed
with an OVA for volatile organic compounds.

The primary equipment to be used for the perforated drive point/
bag method consists of the following: '

1. A miniature well point sampler, 5/8-inch in diameter, stain-
less steel, with 3/8-inch hollow center, The shaft is tipped
with a sharp penetrating point and has a narrow, vertically
slotted screen. The internal-thread 2.5-foot sections are
driven into the soil using a special cylindrical hammer.
Connectors allow hook-up to various types of sample analysis
equipment.

2. An QVA for determining the total concentration of organic
vapors using a flame ionization detector.

The following procedures will be followed at each of the sampling
locations.



A decontaminated well point sampler will initially be driven
into the soil to a depth of 4 feet at each location.

Sample tube fittings will be attached to the samples and one
volume of air purged from the system using a syringe or
piston displacement device.

A sample collection bag will be attached to the system and
the bag will be filled using a syringe or piston displacement
device. The sample bag will then be carried to a van for
analysis.

The OVA will be set up and operated in the van to standardize
analytical conditions. Bag samples will be allowed to equi-
librate with internal van conditions. Once equilibrium has
been reached, the bag sample will be connected to the QVA
(operated in survey mode) and analyzed tor total vo'latiie
organic substances. An activated carbon filter will be used -
to check for the presence of methane. Prior to each set of
analyses, the OVA will be "zeroed" in a background area and
ambient background readings will be recorded. Temperature
readings will be recorded during the background measurement
and during the sampling.

Depending on field conditions, it may be necessary to substi-
tute a'sliqht1y different sample collection and analysis
procedure. Should weather and soil conditions preclude the
use of the analysis equipment described, the equipment and/or
techniques will be modified accordingly. All modifications
will be documented and appropriate controls instituted for
maintaining sample integrity. In any case, the equivalent of
one air volume for each sample and depth will be purged prior
to collecting the sample for analysis. If no contaminants
are detected in a sample, the sample bags may be reused.

Upon completion of sampling at 4 feet, the well point will be
blown clear with compressed air (D or E gquality) and the well
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point will be driven to the next sampling interval (samples
will be collected at 4, 7, and 10 feet). Procedures 1 to 5
will be repeated at each interval.

7. Upon completion of sampling at each location, the well point
will be withdrawn from the ground and the hole backfilled by
injecting a bentonite slurry into it.

8. The well point will be decontaminated as specified in Section
9. The sample analytical equipment tubing will be purged
until a stable "zero" or background reading is obtained.

9. All data well point locations and sample results will be
recorded in a log book of field activities. Data will be
tabulated and plotted on a site base map and used for assess-
ment and planning of future investigative work,

10. A duplicate analysis will be collected after every 20

analyses.

The OVA will be calibrated in accordance with the manufacturer's
specifications twice daily, once prior to commencing operations and
once after 4 hours of field sampling.

3.7 SAMPLING EQUIPMENT

Sampling equipment will be the responsibility of the equipment
manager, who will assure that the items required for sampling and the
necessary quantities are on-site prior to sampling. All equipment
will be checked for serviceability and calibrated, if necessary, prior
to shipment., Similar checks will be made at the sampling location.
Any sampling device that is reusable will be decontaminated before
reuse. The equipment required for sampling will include, but will not
be limited to, the items listed in Table 3-1,
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Table 3-1
MAJOR SAMPLING EQUIPMENT LIST

Item

Orilling rig, rod, and other components

4-inch diameter, S5-foot split spoons or 2-inch diameter,
18-inch split spoons

Hollow stem augers

Cathead and 140-pound hammer

Van

Boat

Petersaon steel dredge

HNu photoionizer, calibration kit

Organic vapor analyzer (OVA), calibration kit

Combustible gas/0, Meter, calibration kit

Temperature, pH, Conductivity meter

Dust particulate counters

High volume particulate samplers

Tenax tube collectors

Meteorological data collection station

Magnet ometer

Portable photovac GCs

Sample Containers

8-ounce glass sample bottles with Teflon lids

1/2-gallon glass sample bottles

1-liter polyethylene sample bottles with reagents

800-mL polyethylene sample bottles for inorganic sample
collection

40-mL glass VOA bottles

Shipping coolers and DOT labels

Chain-of-custody forms and seals

Filter paper and prefilters

Teflon and/or stainless steel well bailers

Water level indicator with calibrated weighted line

12-foot engineer's steel tape

Stainless steel pans

Stainless steel spoons

Stainless steel scoop/trough

Miniature well point sampler, 5/B-inch diameter stainless
steel with 3/8-inch hollow centers

Tubes and collection bags

Compressed air (D or E quality) tanks

Miscellaneous disposables (rope, bags, paper towels, etc.)

Documents

Labels

Field notebooks
Sampling plan
Site maps

Note: Sampling surfaces that come in contact with samples
for analysis will be either stainless steel,
teflon, high density polyethylene (HDPZ), or
glass.

3-12



4. SAMPLE PREPARATION

4.1 COORDINATION WITH ANALYTICAL LABORATORY

It is important that any limitation on sampling due to laboratory
capacity or special sample requirements be determined prior to sam-
pling. Based on the analyses required, no special sampling require-
ments are anticipated. However, the site team leader will be respon-
sible for contacting E & E's Analytical Services Center (ASC) well in
advance of sampling to determine that laboratory capacity is adequate.
At present, all analytical work is to be performed by the ASC with the
exception of dioxin analyses. The dioxin analyses will be performed
by a USEPA contract laboratory approved for dioxin analysis.

4.2 SAMPLE CONTAINERS

The sample containers, volumes, preservatives, and holding times
will be as indicated in Tables 4-1 and 4-2. Prewashed sample con-
tainers will be provided by the ASC and prepared in accordance with
USEPA procedures., Filled containers to be shipped or stored on-site
will be wiped with paper towels. All samples will be iced prior to
shipment.

4.3 ANALYTICAL METHODS

A1l analytical methods to be utilized for this project are USEPA-
approved. Methodologies specify QC requirements, including calibra-
tion, tuning, and laboratory QC samples.

In addition, all analytical staff members will follow protocols
set forth in E & E's Laboratory and Field Personnel Chain-of-Custody
Documentat ion and QA/QC Procedures Manual (August 1985).
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Table 4-1

SAMPLE CONTAINERS, VOLUNES, PRESERVATION,
HOLDING TIMES FOR WATER SAMPLES

AND

Type of
Analysis

Type and Size
of Container

Number of Containers
and Sample Volume
(per Sample)

Preservat ich

Maximum Holding
Time

Purgeable
(Volatile)
Organics

Extractable
Organics, PCBs,
Pesticides

Met als

Cyanides

40-wml glass vial
with Teflon-backed
septum

1/2-qgallon battles
with Teflon-lined

caps

1-liter polyethy-
lene bottle with
polyethylene-lined
caps

1-liter polyethy-
lene bottle with
polyethylene-lined
caps

Two (2); fill com-
pletely, no air space

Two (2); total volume
approx. 1 gallon;
fill completely

One (1); Fill 7/8 full

One (1); Fill com-
pletely

ceol to 4°C
(ice in cooler)

cool to 4°C
(ice in cooler)

Nitric ecid tc
below pH 2
(approx. 1.5 wl
cen HNO3

per liter)

sodium hydroxide
to pH 12 and
c‘lol to Q‘C

(ice in cooler)

1 days

Must be extracted
within 5 days;
analyzed within
30 days

6 months

24 hours, if
sulfide present;
14 days

i ; ; edurea. These pro-
Note: All sample bottles will be prepared in accordance with USEPA bottle washing proc
cedures are incorporated in £ & E's Laboratory and Field Personnél Chain-of -Custody Documentation and
Quality Assurance/Quality Control Procedures Manual , April 1986.



£-7

fable 4-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,

AND HOLDING TIMES fOR SOIL SAMPLES

Number of Containers

Type of Type and Size and Semple Volume Maximum Holding
Analysis of Container (per Sample) Preservation Time
Purgeable 40-m1 glass vial Two (2); fill com- Cool to &4°C 10 days
(Volatile) with Teflon-backed pletely, na air space (ice in coaler) :
Organics septum
Extractable B8-0z. glass jar One (1); fill com- Cool to 4°C Must be extracted
Ocganics, PCBs, with Teflon-lined pletely (ice in cooler) within 10 days;
Pesticides cap analyzed within
30 days
Metals B-o0z. gless jar One (1); fill half- Cool to 4°C (ice 6 months
with Teflon-lined full in cooler)
cap
Cyanides 8-0z. glass jar One (1); fill com- Cool to 4°C (ice 24 hours, if

z,3,7,8 1COD

with Teflon-lined
cap

8-0z. glass jar
with Teflon-lined
cap

pletely

One (1); fill com-
pletely

in cooler)

Cool to 4°C (ice
in cooler)

sulfide present;

Must be extracted
within 5 days;
analyzed within
30 days

Note: All sample bottles will be prepared in accordance with USEPA bottle washing procedures. These pro-

cedures are incorporated in £ & E's Laboratory and Field Personnel Chain-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, April 1986.



5. FIELD PERSONNEL REQUIREMENTS

The sampling team for the project will consist of three to five
members, all of whom are experienced in the types of sampling activi-
ties planned at the Dead Creek sites. The team members' duties are
listed below. Record custodian and site safety duties will be
rotated, so team members other than the team leader may have either
function during the sampling.

Team Leader--will have the overall responsibility for the sam-
pling team's activities. Responsibilities include overall team
coordination; relaying information to the record custodian; directing
team members to the sample locations; directing sample gathering
methods and sample guantities; and any other operations relevant to
the sampling effort.

Record Custodian--will record all information in the appropriate
field logs. He will also prepare sample labels and bottles, and pro-

vide other necessary support for sampling.

Site Safety Monitor--will be responsible for the team's overall
safety. He will make the necessary measurements of explosivity, 025
etc., and will also insure that proper safety protocols are followed,
In addition, the site safety monitor will assist in collecting sam-

ples.
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Additional team members (samplers) will be present to lend sup-
port where necessary, for example in sample gathering, sample prepara-
tion for shipping, etc., and in general assist in all phases of sam-
pling when required by the team leader. |
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6. SITE LOGISTICS

At each site, the layout will consist of an exclusion zone which
is entered through a support zone and a contamination reduction zone,
The line between the exclusion zone and the contamination reduction
zone is called the hot Tine. All areas where contamination has been
found are in the exclusion zone; a support zone will be designated
upon arrival at the site. ’

No one will enter the exclusion zone without the required level
of protective equipment and air monitoring equipment. Levels of pro-
tection will vary from site-to-site and in accordance with the type of
sampling activities being performed. On the basis of air monitoring
data, the level of protection for each site may also be upgraded and
downgraded as directed by the site safety monitor. (See the Site
Safety Plan for levels of protection.) Team members will enter the
exclusion zone in pairs, employing the "buddy system," and a pair will
exit the exclusion zone at the same time. Upon exiting the exclusion
zone, personne! and equipment will be decontaminated. Work will be
limited to daylight hours.

Some specific considerations. for each task are noted below:

Surface Soil Sampling

e Monitoring of the surface soil sampling locations for combust-
ibility and oxygen content will be performed prior to and dur-
ing sampling. Organic vapor readings may be used as the basis
for upgrading and downgrading the isvel of personnel protec-
tion,
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e Sampling spoons and any other equipment that will be reused
will be decontaminated before and after use.

Subsurface Soil Samples

¢ Monitoring of the split-spoon sampling locations for combusti-
bility and oxygen content will be performed prior to and dur-

ing sampling.

e Split-spoon samplers, augers, and other equipment that will be
reysed will be decontaminated before reuse.

® The decontamination of the split-spoons will be completed at
the sampling location,

Monitoring Well Sampling

8 Monitoring of wells for combustibility, oxygen content, and
organic vapor content will be performed upon opening each
well. Where elevated combustible gas readings or organic
vapor readings are found, the well will be allowed to vent
prior to determining the static water level and purging. Air
monitoring will continue during purging and sampling of the

well,
o All purge water will be placed in a drum for later disposal.

® Any sampling devices used will be decontaminated.

Creek Water/Sediment Sampling

e When conditions warrant, personnel collecting the sample will
be secured to the bank of the creek with a safety line.

Soil Gas Survey

¢ Monitoring of the soil gas survey locations for combustibility
and oxygen content will be performed prior to and during the

-~
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survey, Organic vapor readings observed during the survey may
be used as the basis for upgrading or downgrading the level of
personnel protection.

All equipment that will be reused will be decontaminated
before and after reuse.
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7. SAMPLE HANDLING, PACKAGING, AND SHIPPING

The transportation and handling of samples will be accomplished
in such a way as to protect the integrity of the sample and also pre-
Clude detrimental ettects due to the possible hazardous nature ot the
samples. Requlations for packaging, marking, labeling, and shipping
hazardous materials are promulgated by the United States Department of
Transportation (DOT) in the Code of Federal Regulations, 49 CFR 171
through 177.

Chain-of-custody requirements will comply with USEPA sample
handling protocols. Sample control and chain-of-custody procedures
are presented in E & E's Laboratory and Field Personnel Chain-
of-Custody Documentation and Quality Assurance/Quality Control
Procedures Manual {Augqust 1985).

7.1 SAMPLE PACKAGING

Samples must be packaged carefully to avoid breakage or contami-
nation and must be shipped to the laboratory at proper temperatures.
The following sample packaging requirements will be followed.

e All sample lids will remain with the original containers,
Custody seals will be affixed.

o The sample volume level will be marked by placing the top of
the ‘labe’l at the sampie ‘level, or by using a grease pencil.
This procedure will ‘help the laboratory determine if any
leakage occurred during shipment. The label should not cover
any bottle preparation QA/QC marks.
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e Sample bottles will be secured with a custody seal and placed
in a plastic bag to minimize the potential for vermiculite
contamination.

e Shipping coolers must be filled initially with approximately
3 inches of vermiculite or zonolite.

¢ The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another,.

¢ Environmental samples will to be cooled. The use of "blue
ice" or some other artificial icing material is preferred. I[f
necessary, ice may be used, provided that it is placed in
plastic bags. Ice is not to be used as a substitute for pack-
ing materials.

® Any remaining space in the cooler will be filled with inert
packing material. Under no circumstances will material such
as sawdust, sand, etc., be used.

o A duplicate custody record will be placed in a plastic bag and
taped to the bottom of the cooler 1id.

Note: The ASC does not knowingly accept samples with high levels of
radioactivity or dioxins, or any samples for which ASC handling
procedures may be insufficient to protect laboratory employees,
Field staff will take all feasible precautions to ensure that
neither they nor ASC personnel are exposed to unduly hazardous
materials. Note that field staff are in many cases equipped
with personal protection and breathing apparatus not used by
ASC personnel.

7.2° SHIPPING CONTAINERS

Environmental samples will be properly packaged and labeled for
shioment and dispatched to the ASC laboratory for analysis. A separ-
ate chain-of-custody record will be prepared for each container. The
following requirements for shioping containers will be followed.



Shipping containers will be padlocked or custody-sealed for ship-
ment, as appropriate. The container custody seal will consist of
filament tape wrapped around the package at least twice and custody
seals affixed in such a way that access to the container can be gained
only by cutting the filament tape and breaking a seal.

A1l shipping containers must be secured by field personnel with a
proper custody seal, marked with indelible pen or ink, and addressed
to Ecology and Environment, Inc., Analytical Services Center, 4285
Genesee Street, Buffalo, NY 14225.

Field personnel will arrange for transportation of samples to the
ASC. When custody is relinquished to a shipper, field personnel will
telephone the ASC custodian (716/631-0360) to inform him of the
expected time of arrival of the shipment and advise him of any time

constraints on sample anaiysis. For samples intanded for Saturday
delivery, the ASC must be notified as early in the week as possible,
and in no case later than Thursday at 3 p.m. (eastern standard time).
Samples will be retained by the ASC for 30 days after the final report
is submitted.

7.3 MARKING AND LABELING
The following procedures will be used for marking and labeling
sample packages.

e Use abbreviations only where specified.

e The words "This End Up" or "This Side Up" will be clearly
printed on the top of the outer package. Upward-pointing
arrows will also be placed on the sides of the package. The
words "Laboratory Samples" will also be printed on the top of
the package.

o After a package has been sealed, two chain-of-custody seals
will be placed on the container, one on the front and one on
the back. The seals will be protected from accidental damage
by placing clear tape over them, -
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8. DOCUMENTATION

8.1 SAMPLE IDENTIFICATION

All containers of samples collected for the Dead Creek Project
will be identified using the following format on a label or tag fixed
to the sample container (labels are to be covered with Mylar tape):

. DC-XX-0/D

¢ DC -~ This set of initials indicates the sample is from the
Dead Creek Project.

e XX - These characters identify the sample location. If the
identification is only one character, the first of these
characters will be "0." Actual sample locations will be
recorded in the task log.

e 0/D - This character will be either "0" for original sample,
or "D" for duplicate.

Each sample will be labeled and sealed immediately after collec-
tion. To minimize handling of sample containers, labels will be
filled out prior to sample collection. The sample label will be
filled out using waterproof ink and firmly affixed to the sample con-
tainer and protected with Mylar tape. Labels must include:
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Name of collector (team leader),
Date and time of collection,

Sample number,
)

,Teﬁ¢r“

Sample volume,
Analysis required,

pH, and ____
Preservatives used.

8.2 DAILY LOGS

Daily logs and data forms are necessary to provide sufficient
data and observations to enable participants to reconstruct events
that occurred during the project and to refresh the memory of the
field personnel if they are required to give testimony during legal
proceedings.

Daily logs will be kept in a bound waterproof notebook containing
numbered pages. Entries will be made in waterproof ink, dated, and
signed. No pages will be removed for any reason. Corrections will be
made according to the procedures given at the end of this section.

The daily logs will include a site log and a task log.

The Site Log will include a complete summary of each day's
activities at the site. The site log is the responsibility of the
team leader,

The Task Log will include:

o Name of person making entry (signature).

e Time of day entry is made.

e Levels of personnel protection:
- Level of protection originally specified,
- Changes in levels of protection,

Reasons for changes, and

[

Time of changes.

Names of team members on-site.

Time spent on-site.

Tasks performed.

Changes in instructions or activities that occurred on-site,

Weather conditions, wind direction, etc.
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e Documentation on photographs taken.

e Documentation on samples taken, including:

- Sampling location,

- Station numbers,

- Sampling date and time,

- Name of sampling personnel,

- Type of sample (composite, grab, etc.), and
- Sample medium (e.g., groundwater).

On-site measurement data.

Field observations and remarks.

Unusual circumstances or difficulties,
Initials of person recording the information.

8.3 LOGBOOK CORRECTIONS

No pages will be removed from logbooks for any reason, If cor-
rections are necessary, these must be made by drawing a single line
through the original entry (so that the original entry can still be
read) and writing the corrected entry alongside. The correction must
be initialed and dated. Most corrected errors will require a footnote
explaining the correction.

8.4 PHOTOGRAPHS

Photographs will be taken only as directed by the team leader.
Documentation of a photograph is crucial to its validity as a repre-
sentation of an existing situation. The following information will be
noted in the task log concerning photographs:

Date, time, location of photograph,

Photographer (signature),

Description of subject of photograph,

Weather conditions,

Reasons why photograph was taken,

Sequential number of the photograph and the film roll number,

and
¢ Camera lens system used.
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After the photographs have been developed, applicable information
in the field notebook should be transferred to the back of each

photograph.

8.5 CHAIN-OF-CUSTODY

The primary objective of the chain-of-custody procedures is to
provide an accurate written record that can be used to trace the pos-
session and handling of a sample from the time of collection through
analyses. A sample is in custody if it is:

In someone's physical possession;

In someone's view; '

Locked up; or

Kept in a secured area restricted to authorized personnel.

8.5.1 Field Custody Procedures

e As few persons as possible should handle samples.

o The sample collector is personally responsible for the care
and custody of samples until they are transferred to another
person or properly dispatched.

o The sample collector will record sample data in the field
notebook.

o The team leader will determine whether proper custody pro-
cedures were followed during the fieldwork and decide if addi-
tional samples are required.

8.5.2 Sample Tags

Sample tags will be attached to or affixed around each sample
container in the field. The sampie tags will be placed on botties so
as not to obscure any QA/QC data on the bottles. Information on tags
will be printed in a legible manner using waterproof ink. Information
on sample tags will be sufficient to enable cross-reference with the
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site logbook. QC samples are subject to the same custodial procedures
and documentation as primary samples.

8.5.3 Chain-of-Custody Record

The chain-of-custody record must be fully completed in duplicate,
using black carbon paper where possible, by the field technician who
has been designated by the project manager as responsible for sample
shipment. In addition, if samples will require rapid turnaround in
the laboratory because of project time constraints or analytical con-
cerns, the person completing the chain-of-custody record should note
these constraints in the remarks section of the custody record.

8.5.4 Transfer of Custody and Shipment

e Samples will be accompanied by a chain-of-custody record.
When transferring samples, individuals relinquishing and
receiving them must sign, date, and note the time on the
record. This record documents sample custody transfer,

e Samples will be dispatched to the ASC for analysis with a
separate chain-of-custody record accompanying each shipment,
Shipping containers must be sealed with custody seals. The
method of shipment, name of courier, and other pertinent
information are entered in the "Remarks" section of the chain-
of-custody record.

e All shipments must be accompanied by the chain-of-custody
record identifying their contents. The original record will
accompany the shipment, and the yellow copy will be retained
by the team leader.

8.5.5 Custody Seals

Custody seals are preprinted adhesive-backed seals with security
slots designed to break if the seals are disturbed. A custody seal is
placed over the cap of individual sample containers by the sampling
technician. Sample shipping containers (coolers, cardboard boxes,

etc., as appropriate) are sealed in as many places as necessary to

3-5



ensure security. Seals must be signed and dated before use. Upon
receipt at the laboratory, the custodian will check (and certify, by
completing logbook entries) that seals on boxes and bottles are
Tntact. TUiear tape Wil ve phated wvRr TR s'uls R armure thak srals
are not accidentally broken during shipment.



9. DECONTAMINATION

Sampling methods and equipment have been chosen to minimize
decontamination requirements and the possibi1ity of cross
contamination. Any sample tubing, rope, rods, etc., will be disposed
of after sampling. Sampling equipment used on more than one location
will be decontaminated between locations by following these steps:

® Steam clean (drilling equipment only);

o Scrub with brushes in trisodium phosphate (TSP) or equivalent
solution;

o Rinse with deionized water;
e Rinse with acetone;

® Rinse with hexane;

] Rinsé with acetone; and

@ Rinse with deionized water.
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10. SITE MAPS

This section contains location specific maps for the Dead Creek
Project sites. The maps include the location of all existing wells at
the sites as well as all proposed monitoring well locations and delin-
eation of specific sampling points where possible.
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ecology sand envirorment, inc.

HAZAROOQUS AND TOXIC MATERIALS TEAM
SITE SAFETY PLAN

A, GENERAL INFORMATION

SITE: Dead Cresk Project Job No.: IL-3020

LOCATION: Sauget and Cahokia, [llinoas

PLAN PREPARED BY: _Dan Sewa:l DATE:  9.22/86
PPROVD 8Y:  —Haer S DATE: 70~/ 2 P6

et et o s s 2o

OBXECTIVE(S,: Monitoring Well Inetsllation, Surface and Subsurface Soil Sampling,
Surface and Groundwater Sampling, Soil-Gas Survey. N

PROPOSED DATE OF INVESTIGATICN:  October 1986 ~ March 1987

BACKGRIUND REY IEW: fompiete: Preliminary: X
DOCUMENTAT JON/SUMMAR Y {versll Hazard: Serious: X Moderate: 3
Low: Unknown: .

8. SITE/WASTE CHARACTERISTICS

WASTE TYPE(S): cigquic Solid X Sludge X Gas
Corrosive X Ignitable _ X Radioactive Voistile X
“exic X Reactive X Jnknown _ X Other (Name) teratogenic; carcinogenmic,
i} ' mufagenic, psreistent

FACILITY DESCRIPTION: The study area consists of 18 sites ( 370 acres) including: many-

facturing facilities, inactive landfills, surface impoundments, and Dead Creek.

Prixcipal Dispossl Method (tyse end location): Landfill (srea filling), was:e piles,

aur faces 1mpourdments, oper Jumping. o

trususl Features (dike integrity, power lines, terrain, etc.): Power lines traverse
the entire sres west of Rte 51. A flood control levee is located immediately east of

Site Q - ses map.

Status: {sctive, 1nactive, mknown) Inactive, other than manufacturing Tazilities,

Hystory: (injur:es; complsin:is; previous agency sction): Il1linois EPA has received
several complaints dating back to the sarly 1970's concerning dumping in Dead Creek. A
fence was constructed around the creek and Site M from Judith Ln. to Queeny Ave, a3 »
regult of a preliminary study done by IEPA in this eres. The [llinois Pollution Con-

trol Board and the Attorney Gsneral's Dffice have been involved in actions corcerning

Sites § and R.
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C. HAZARD EVALUATION
(Use Supplements] Shests if Necessary)

Susmary (attach copy of avsilabie chemical informstion from Sex . Merck Index. Chmteds,

etc.): _The following is & brief list of contaminants found at various sites in the study

srea during psst agency end contractor investigations. This list is by no means a com-
plete compilation of sll contaminants found or suspected, and is provided simply as an

indication of the types of rontaminsnts which may be encountered during field sctivities.

2,3,7,8-T1CD0 (Dioxin,

PCB's (Not specified; ~
o-Dichlorobenzene

Dichlorophenol o
Lead

Cadmium )

Ar ssnic .

hlorotoluens

Phosphorus (not specified) B
Pentachloraophenol _
Yinyl chloride

Phosgene

Mercury -
See attached hezard evaslustion sheets for specific information.

D. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT: Map/Sketch Atteched? Yes Site Secured? A
Perimeter Identified? Yes Zone(s) of Contamination Identified? _8

A. Secured sites include: U(ead Creek (Queeny to Judith); Sites I, M, N, R,
B. Zones preliminarily identified - investigation incomplete. Assume entire area to

to be contaminated.

PERSONAL PROTECTION:
Level of Protection: A B X o X D X

Modifications: MINIMUM protective clothing will include: neoprene boots (steel toe
and shenk), hooded Tyvek or Sarsnsc coveralls, neoprene gloves, disposable latex
booties, disposable latex gloves, hard hats. See attachment for task-specific levels

of protection.

Surveillance Equipment and Materials: Al]l field activities will include monitoring
with san Hnu (10,2 lamp) or OVA, rad-mini, and cysnide meter or monitox, and an explosi-
meter/0) meter, GCA/MDA real time particulate meter. Optional: MDA/GCA dust monitor

will be used if conditions warrent.




PERSONAL PROTECTION (Cont.):

Action Levels:
OvA/Hnu - 0 ppm sbove background - Level O
1 -5 ppm above background - Level C
6 ~ 500 ppm sbove beckground - Level B - Contect Regional Safety Coordi-
nator (RSC) prior to upgrade.

>501 ppm sbove background - Lesvel A .
0, Meter - <19.5% - Level B, contact RSC.

>25% - Leave ares, contact RSC.

Explosimeter - <20% LEL - Continue operation.
20-30% LEL - Identify source, initiate vepor suppressions] measures

>30% LEL - Leave srsa
Particulate Monitor - >2 ng[l’ - Initiste dust suppression seasures
Monitox CN Monitor - >5 nQn’ - Level A, contact RSC.

Rad-mini ~ Any readings - depart sites and contact RSC.
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PERSONAL PROTECTION

The purpose of this attachment is to outline the anticipated
levels of protection for each of the objectives in the field investi-
gation pnase uf niy pivieih. Upqrading and downqrading of these ‘
levels will be determined in the field based on our readings, weather
conditions, and professional judgement. Minimum protective clothing
to be worn by any task will include: neoprene boots (steel toe and
shank), tyvek or saranax coveralls, disposable gloves and booties,
hard hats, and neoprene gloves.

Subsurface Soil Sampling/Well Installation

The present scope of work includes collecting subsurface soil
sanples at sites 6, H, I, J, K, L, and N. Well installation is
scheduled for sites G, H, I, 0, and Q.

The anticipated level of protection for collection of subsurface
samples at sites 6, H, I, and L is Level C. This will inciude racal
power air-purifying respirators (APRs) in addition to the protective
clothing listed above., It is expected that subsurface sampling at
sites J, K, and N will be conducted in Level D. Monitoring with all
equipment specified in the safety plan will take place during all
drilling activities, and upgrades or downgrades in personal safety
measures will be made as necessary. Hearing protection will be worn
by personnel working on or near operating drill rig. It is antic-
ipated that drilling and well installation at site Q will be conducted
in mdified Level B protection. This will include the minimum
protective clothing (saranac coveralls) along with self-contained air.
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Air will be supplied by a cascade system of air cylinders and run
through a manifold system to separate air lines for each team member
st the drill rig. The air cylinders will be located on 8 support
vehicle near the drill rig. Drilling and well installation at the
remaining sites wil) initially be conducted in Level C protection.
A1l levels of protection are based on existing background
information. Upgrading and downgrading of these levels will be done
in the field using best professional judgement, along with real-time

instrumentation readings.

Surface Water/Sediment Sampling
surface water samples will be collected from creek sectors A-D
and Site M using a Kemmerer sampler or by dipping a wide-mouthed glass

jar and collecting a grab sample. The anticipated level of protection
1 include racal

for all surface water sampling is Level C, which wil
power APRs along with the minimum protective clothing listed above.
Viton or neoprene gloves, taped at the wrist, will also be worn.

sediment samples will be collected from creek sectors A-D and
Site M using a peterson dredge or similar sampling device. The
anticipated level of protection is as outlined above for surface water
sampling. The need for upgrades or downgrades will be determined in
the field using best professional judgement, along with real-time

instrumentation readings.

Surface Soil Sampling
Surface soil samples will be collected from sites G

Level C protection is anticipated to be sufficient for surface soil
sampling at both sites. Racal power APRs will be worn in addition to
the minimum protective clothing noted above. Upgrades will be
determined in the field using best professional judgement, along with
real-time instrumentation readings.

and J.

Groundwater Sampling
Groundwater samples will be collected from new monitoring wells

at sites G, H, 1, 0, and Q; from existing monitoring wells in the
vicinity of sites G, H, and L; and from residential wells to be

determined.



Sampling of all monitoring wells is anticipated to be conducted
in Level C protection. This will include racal power APRs and viton
ar neaprene qloves in addition to the minimum protéctive clothing.
Residential well samples will be collected from existing plumbing in
Level D protection. Upgrading and downgrading of these levels will be
determined in the field as necessary, and downgrading will be cleared
through the safety coordinator.

Soil Gas Monitoring/Air Investigation
Soil gas monitoring will be conducted at sites G, H, I, J, K, L,

M, and N in addition to all creek sectors. The soil gas survey will
consist of pounding a small diameter well point into the ground with a
special cylindrical hammer, followed by pumping air from the well
point into collection bags. Analysis of samples will then be com-

pleted using an OVA.
It is anticipated that all soil gas monitoring will be conducted

in Level C protection, including racal power APRs in addition to the
minimum protective clothing.

The air investigation will consist of surveying all sites to
identify potential point sources. This will be followed by more
detailed sampling of any "hot spots” encountered. All air investiga-
tions done in off-site areas are expected to be conducted in Level A
protection as above, with upgrades to be determined in the field.
On-site air investigations wil) be conducted in conjunction with other
field activities (surface and subsurface soil sampling), and the level
of protection will be as outlined above for these activities.
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SPECIAL SITE CONSIDERATIONS: See sttachment.

DECONTAMINATION PROCEDURES:

Personal: Disposable protective clothing will be bagged, labeled, and drummed.
Boot end glove wash with TSP and water. Formal hot line set up necessary.

Equipment: TSP & water wash with rinse ss necessary. Sempling equipment: TSP-water

wagh followed by solvent rinse (acetone-hexane-scetone)/DI water rinse. All drilling

equipment (sugers, split spoons...) to be steam-clesned. Air lines will be decon-
taminated in the following manner: internal - lines will be purged with Grade D or E
qQuality air; externsl - TSP-water wash and rinse, ss necessary.

INVESTIGATION - DERIVED MATERIAL DISPOSAL: (Note - If material is proposed to be left on
site, written authorizatiorn is to be received by the Project Team Leader prior to the .
initistion of on site ectivities): Orill cuttings, purge water will bs containerized and
moved ineide Dead Creek fence. Other dispossbles will be begged, labeled, snd container-
1zed prior to moving inside Dead Creek fence.

SITE ENTRY PROCEDURES: Oecontamination station will be dstermined eech day besed on
wegther conditions. Entry procedures will include ssbient sir monitoring with surveil-

lance equipment .

Team Membar Responsibility
Dan Sewall Team Lesder
. Safety Officer TBA
* TBA
* TBA

Drillers /subcontractor personnel

*Additional members to be determined. Project log book will include team members snd
detes present for sall field ectivities. All subcontractor personnel are to provide SSC
with written certificetion of medical spproval, trsining status, and sbility to wear

specified respiratory equipment.

7788 Revised DLD



SPECIAL SITE CONSIDERATIONS

Prior to initisting drilling locsl utilities will be contacted to define subsurface
tranamiasion lines. Maneuverability is limited in Dead Creek aresa north of Judith Lane.
Care stould be taken to m:nimize etressful conditions resulting from extreme temperatures.

Heat stress/cold stress symptoms will be monitored snd recorded in the SSC's !og book. Work

will be conducted during daylight hours only.
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£. EMERGENCY INFORMAYION
{Use Supplemental Sheets if Necessary),

EMERGENCY PRECAUTIONS

Acute Exposure Symptoms First Aid
Chlocotoluene: Severe irritation of skin Wash irritated areas with water; qeat
and respiratory system medical aid
Pentachlorophenol: ODust and vapors Ingestion: Immediately induce vomiting
irritate skin and mucous membranes - Dermal: Wash affected arsas with soap
severes coughing and sneezing and water
PCB's1 Rash and scne from derwmal contact Ingestions Provide water, induce vomitting

2,3,7,8-TCD0: _Acne, skin and eye irrits- Dermal: Sosp end water wash

tion, respiratory distress

*See atltached hazard evaluation sheets for additional inforsmation.

LOCAL RESODURCES
iNeme, Address and Phone Number)
LOCAL AREA CODE: 618
Ambulance  332-6600 Sauget fire Dept.
Hospital £mergency Room B874-7076 Christian Welfare Hospitsl
Poison Control Center 1-800-252-2022 St. John's Hospitsl - Springfield -
Police (incl. Local, County Sheriff, State) J)32-6500 (Ssuget), 1-277-3500 (County),
345-1212 (State)

fire Department  332-6600
Airport 337-6060 8i-State Parks Airport, Cahokia
Explosives Unit 345~1212 - State Police
Agency Contact (EPA, State, Locsl, USCG, etc.) 217/782-6760 - Jeff Larsen - [EPA
Loca! Laboratory 235-1780 -- St. Clair Medical Laboratory ~
Fedaral Express 314/367-8278; 6181 Avistion Dr., St. Louis Airport
Clisnt Contact Jeff Larson, IEPA - Springfield 217/782-6760
Dthers IEPA Emergency Response Unit - 217/782-3637
Emergency Services and Disaater Agency - 217/782-7860

SITE RESOURCES

Water Supply 5 gallon collapsible contasiners will be used,

Telephone Falling Springs Rd. and Queeny Ave.; Rte. 3 and Monsanto Ave.
Radio _To be determined.

Other -

7/84 Revised DLD

C-10



Emergency Contacts

[}

1. Mr. Raymond Harbison (University of Arkanses) ............ (501) 661-5766 or 661-5767
(501) 370-8263 (24 hour)

2. Paul D. Moss, Regionsl Ssfety Coordinator/Chicego ........ (312) 663-9415 (office)
(312) 541-6635 {home)

3. Ecology and Envirorment, Inc., Corporate Safety Director/
PaUl JOMMABLI® .. .ueiet .o ssnesencrossaccsovsnsessnssoasese (716) 632-4891 (office)

(716) 631-9530 (Emergenc
off-lbursg

Medtox Hotline

1. Twenty-four hour answering service - (501) 370-8263

What to Report:

o State: "This is en emergency.”

o Your name, region, and site.

o Telephone number to resch you.

o Your locstion.

o Name of person injured or exposed.
o Nature of smergency

o Action taken.

2. One of three toxicologists (Drs. Raymond Harbison, Glenn Milner, or Robert James)
will contsct you. Repeat the information given to the answering service.

3. If s toxicologist does not return your call within 15 minutes, call the following
persons in order until contact is mede:

£ & £ Corporate Headquarters (EST 0830-1700) - (716) 632-4491

a. Twenty-four hour line - (716) 631-9530
b. Corporate Safety Director - David Dshlstrom (home - (716) 741-2384)
c. Assistant Corporate Sefety Officer - Steve Sherman (home - (716) 688-0084)

Emergency Routes

Directions to Hospital (incl. MAP) Monsanto Ave., east to Monseanto Rd. (19th St. in E.
St. Louis) north on 19th St. to Bond Ave., West on Bond Ave. to 15th St., North on 15th
St. to King Drive. East on King Dr. to Christisn Welfare Hospital. Routes to be driven

by designated site personnel prior to initisting on-site operat ions.

Other To Bl State Parks Airport: State Route 50 south to Judith Lane, East on Judith
Lane to Cshokia Rd., South on Cahokis Rd. to Julian Ave., East on Julian Ave., to Airport

Rd.
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F.

PROTECTIvVE GEAR

LEVEL A

SCBA

SPARE AIR TANKS

ENCAPSULATED SUIT (FOR EMERGENCY)
SURGICAL GLOVES

NEQPRENE SAFETY B0QTS

BOOTIES

GLOVES (TYPE )

OUTER WORK GLOWVES
HARD HAT
CASCADE SYSTEM

LEvEL C
ULTRA-TWIN RESPIRATOR

RACAL POWER AIR PURIFYING
RESP IRATOR

RACAL CARTRIDGES (TYPE
GMC-H AEP-3) HEPA FILTERS

ROBERTSHAW ESCAPE MASK
CHEMICAL RESISTANT COVERALLS

PROTECTIVE COVERALL
(TYPE SARANAC (HOODED) )

RAIN SUIT

BUTYL APRON

SURGICAL GLOVES (LATEX)
GLOVES (TYPE YITON - NEODPRENE)

DUTER WORK GLOVES
NEOPRENE SAFETY BOOTS
HARD HAT WITH FACE SHIELD
ILATEX DISPOSABLE BOQTIES

EQUIPMENT CHECXLISY

LEVEL 8
SCBA X
SPARE AIR TANKS X
CHEMICAL RESISTANT COVERALLS x_
PROTECTIVE COVERALL

(TYPE SARANAC (HOODED) : X
RAIN SUIT X
BUTYL APRON L
SURGICAL GLOVES X
GLOVES (TYPE yITON : X
QUTER WORK GLOVES L
NEOPRENE SAFETY BOOTS X
BOOTIES X
HARD HAT WITH FACE SHIELD X

CASCADE SYSTEM -

MANIFOLD SYSTEM X
AIR COMPRESSOR X
LEYEL D

ULTRA-TWIN RESPIRATOR (AVAILABLE: X __
CARTRIDGES (TYPE GMC-H, GM-P) X

ROBERTSHAW ESCAPE MASK (AVAILABLE.

CHEMICAL RESISTANT COVERALLS X
PROTECTIVE COVERALL

(TYPE TYVEK, SARANAC X
RAIN SUIT .
NEOPRENE SAFETY BOOTS X
BOOTIES (LATEX) X
WORK GLOVES -
HARD HAT WITH FACE SHIELD X
SAFETY GLASSES X
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INSTRUMENTATI ON
OVA X
THERMAL DE SORBE R L
02/EXPLOSIMETER X
EXPLOSIMETER CALIBRATION KIT X
HNU M/10-2 EV LAMP X
RAD-NINI X
MAGNE TOME TER X
PIPE LOCATOR —
WEATHER STATION x
DRAEGER PUMP

BRUNTON COMPASS

HNU CAL IBRATION XIT

MONITOX CN METER

GCAMDA PARTICULATE MONITOR
FIRST AID EQUIPMENT

FIRST AID K1T
OXYGEN ADMINISTRATOR
STRECHER

PORTABLE EYE WASH
8L0M PRESSURE MONITOR
RADIATION BADGES

FIRE EXTINGUISHER
THERMOME TERS { OVAL)
WALKIE-TALKIE

DECON_EQUIPMENT

WASH TUBS

BUCKETS

SCRUB BRUSHES

PRESSURIZED SPRAYER

DETERGENT (TYPE TSP __

SOLVENT (TYPE HEXANE )
XETORE~

Hx Ix ix 'x lx |x

P —

DECON EQUIPMENT (CONT.)

PLASTIC SHEETING
TARPS

TRASH BAGS

TRASH CANS
MASKING TAPE
DUCT TAPE

PAPER TOWELS
FACE MASK

FACE MASK SANITIZER
FOLDING CHAIRS
STEP LADDERS

Il o I o ol o B ol ol

SAMPLING EQUIPMENT

To bs determined

C-~14
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VAN EQUIPHMENT MISCELLANEQUS (CONT.)
T00L KIT BINOCULARS

HYDRAIL IC JACK MEGA PHONE »

LUG WRENCH

TOW CHAIN

VAN CHECK QU7

GAS

on

ANTIFREETE

BATTERY

WINOSHIELD WASH

TIRE PRESSURE

MISCELLANEOUS

PITCHER PP

SURVEYUR'S TAPE X

100 f (BERGLASS TAPE

300 NYLON ROPE

NYLON STRING

SURVEYING FLAGS

FILM X

WHEEL BARROW

BUNG WRENCH

SOIL AUGER

PICX

SHOVEL

CATALYTIC HEATER

PROPANE GAS

BANNER TAPE X

SURVEYING METER STICK

CHAINING PINS & RING

TABLES

WEATHER RADIO X
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HAZARDOUS & TOXIC MATERLALS TEM

GENERAL INFORMATION

DATE 1 IME

SITE SAFETY REVIEW

SITE:

LOCATION:

JOB NO:

ONSITE CLIENT CONTACT:
OBXECTIVES:

TYPES (F CHEMICALS ANTICIPATED:

MEE T ING CONDUCTED B8Y:

TOPICS DISCUSSED

PHYSICAL HAZARDS:

CHEMICAL HAZARDS:

PERSONAL PROTECTION:

DECONTAMINATION:

SPECIAL SITE CONSIDERATIONS:

CHECK 157

1. Omergency 1nformation reviewed?

and made familiar to all team members?

Z. Route to nearest hospital criven and its location known to all team?

3. Site safety plan readilv available and its location lnown to all team members?

C-16
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ecology and environment, inc.

MAZARD CYALUATION OF CHEMICALS
heaicsl Name 2,3,7,8 tetrachlorodibenzo- Date 9-22-86

00T Mewe/U.M. Mo, None Job Mo. IL-3020
CAS Mmber 1746-01-6

Refecences Cormultesd ‘cirecle):
VIOSH/OSHA Pockst Guide  [Yerschuerwn ) (Merck Index)  Hezardline Chrin (Yol. II)

Toxie end Mazardous Sefety Marwel ACGIN thers  RTECS

Ovanicsl Propertiss: (Smonymss D1oxin, TCDO . )

Cheaical Formuts C12H332004 Molecular Weight 322 sfw

Pysical Stats Crystallline Ld&lmuity (g8 0.2 Boiling PointDecomposes at >1292°F
_ - 80, —

Flesh Poirt N/A_ Vepor Pressurs/Deneity 1.7 x 1078 Freezing Poimt /A

Speciflc Grevity 1.075 @ 25°C Odor/Oder T™hreshald ——~ @ 770°F Flemmadle Limits N/A
Incospat shilities Unknoan

8iologqicel Properties:

TLY-NiA Not estabiished s Not estsblished ~ Odor Charscteristic e s

tow 22,300 ng/kg Maan _ —~  Aquetic _—— Rot/Mouss 081 LD = 22 ug/kg
ftouts of Exposurs Dermal, inhalation, ingestion D

Taccinagen Suspected Tecstogen Animal (RTECS) Mstagen Positive (RTECS)

TPA/CIC level 1n soii 39 1 ppb
dendling Recommendat ions: {’scional protective sessures)

Supplied air suggested, coated, chemicsally resistant coveraslls,
butyl or neoprene boots and gloves. Avold all contsct with skin.

donitoring Rlecommendat 100w 1
Monitor for dust 1n the air.

MHsoosal / Weats Trestwent:

Remove from envirorment sd store safely until an approved disposal
sits can be located (store in seasled, non-reusable containers).

“aalth Hazsrde and First Ald: Eyes: Wash immediately with copious amounts  water.
Skin: Wash with soap or mild detergent and water. Inhalation: Remove tu fresh air
‘AR 1f necessary). Ingestion: Give water, then induce vomitting.

Sywot ome 1 hute:  hlorecne, skin and eye 1rritation, fatigue, respirats o c¢istress,
ment al depression.

Chroniss hloracne, hepstic neurosis, hemmorrhage, emphysema, .1.er,
thyroid, skin, and kidney carcinogens. CNS depression

37%103
1. 83,500)
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HISTORY

The study area for the Dead Creek Project (DCP) consists of 18
sites in the towns of Sauget and Cahokia in St. Clair County, Illinois
(see attached map). The I1linois EPA became aware of the problems in
this area in 1980 when periodic smoldering of materials in a ditch
(Dead Creek) was observed. Following an initial inspection, the
agency received information that a local resident's dog had come in
contact with wastes in the ditch and died of apparent chemical burns,

Historically, during World War II, the study area was heavily
developed by industry to support the war effort. Due to this develop-
ment and the geologic conditions in the area, open pit mining occurred
in many areas to supply sand and gravel resources. Following the war,
excess product was landfilled and covered in the numerous excavations.
Wastes reported to have been buried in these excavations include phos-
gene gas and munitions in addition to organic and inorganic industrial
wastes. The excavated areas were identified by the I1linois EPA from
a series of past aerial photographs, and by a thermal infrared survey
of the area. _

The filling of past excavations was followed by utilization of
Dead Creek as receiving water for effluent and surface drainage of
various industries. The I1linois EPA performed a p%eliminary study of
the area in 1980, finding excessive levels of organic and inorganic
contaminants in and around the creek. Contaminants detected included:
PCBs, aliphatic hydrocarbons, dichlorobenzene, lead, cadmium, and
arsenic. Ouring the [1linois EPA study, drillers were overcome by
organic vapors while installing a monitoring well east of the creek
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and adjacent to a former seepage lagoon. Sampling of this well and
the lagoon indicated high levels of the aforementioned contaminants,
Following World War II, chemical companies in the area returned
to normal processes, including the manufacturing of defdliants, pesti-
cides, and herbicides. From the mid-1950s to the early 1970s, the
byproducts and wastes from these manufacturing processes were land-
filled in the Site R and possibly Site Q areas (see map). Drilling
and sampling by £ & E in 1983 at Site Q indicated the presence of 63
of the 117 priority pollutants designated by the USEPA, including
quantifiable levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).
Dioxin was also detected in soil samples at Site 0. Site P is an
I1linois EPA-permitted landfill known to have accepted hazardous waste

residues in violation of their permit.
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DEAD CREEK

Site G (Inactive Site). Drums and pits observed on the surface.
Appear to contain oily wastes (drums - unknown black cinder-1ike
solid).

Contaminants detected in groundwater: PCB (1.0 ppb), chloro-
phenol (1,200 ppb), chlorobenzene (19 ppb), dichlorobenzene (25 ppb),
dichlorophenol (890 ppb), phosphorus (9.4 ppm), and lead (.31 ppm);
surface sofls: arsenic (16 ppm), lead (2,000 ppm), and PCB (350

ppm).
Depth profiles from creek shows PCB ranging from 9,200 ppm at the

surface to 54 ppm at 6 feet.
November 1985 - no readings above background with site entry
equipment. Physical hazards - three or four pits with exposed drums,

numerous areas mounded with buried drums, poison ivy.

Site H (Inactive Site). Former sand and gravel pit which was
filled with construction debris and unknown wastes. Presently covered
and well vegetated. Physical hazards - trip and fall. One downgrad-
ient well - PCB - 1.0 ppb. No surface soil sampling done. No pits,
ponds, etc. on-site.

Site T (Active Plant Site). Cerro copper property. Holding
lagoon on site was formerly head water per Dead Creek. Culvert under
New Queeny Avenue was blocked sometime after 1950. G112 only ground-
water monitoring point for the site - analysis fndicates chloroben-
zene and dichlorobenzene, along with metals. Soil samples from areas
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adjacent to the holding pond fndicate PCB (0.3 ppm) and aliphatic
hydrocarbons (26 ppm) along with dichlorobenzene (1.7 ppm). Also
arsenic (95.8 ppm). Surface water samples from holding pond show:
nickel (4.2 ppm), arsenic (0.58 ppm), zinc (30 ppm), PCB (28 ppm),
aliphatic hydrbcarbons (23,000 ppm).

Plant site: Level D with hardhat, safety glasses, necessary -
presently no water in former holding pond. Sand and gravel pit iden-
tified from historical aerial photos now filled and covered (parking
area for tratlers).

Site J (Active Plant Site). Sterling Steel Castings. No pre-
vious study done. Aerial photos indicate possible disposal. From
visual observation and conversation with plant operator, material dis-
posed of consists of casting sand and slag. (Needs groundwater moni-
toring). Two pits exist on site approximately 30' deep. Two to three
drums are evident along the sides. Site also has an inactive inciner-
ator. Possible contaminants include epoxy resins, heavy metals.

Site K (Residential Commercial). No information exists for this
site. Historical aerjal photos indicate possible dumping. Presently,
trailer homes and a smaill trucking company occupy the property.

Site L (Active Equipment Repair Site). Historical photos indi-
cate a small surface impoundment once existed on the site (Wagganer
Trucking). Wagganer was an industrial waste hauler - trucks cleaned
on site discharge first into creek, tnen ‘7 impauwdment.. Waaganer
specialized in hauling hazardous materials. ODowngradient groundwater
analysis: chlorophenol (19 ppb), and cyclohexane (120 ppb). Soils:
PCB (5,200 ppm), trichlorobenzne (78 ppm), and hydrocarbons: (21,000
ppm). Presently, site is covered with cinders with no evidence of
wWnere She pih was situated.

Site M (Inactive Pit). Hall Const. Pit - site consists of an
open pit used for dumping of unknown wastes. Surface soils: PCB,
arsenic, and mercury. Surface water: PCB, phosphorus (low levels).
Presently, pit is inside fence which surrounds Dead Creek between New
Queeeny Avenue and Judith Lane. Steep sloping sides, water present
in pit.
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Site N (Inactive Construction Site). No historical information
fs available for this sfte. Historical photos indicate possible dis-
posal. Presently site is occupied by an inactive construction com-
pany. No previous studies performed.

Site 0 (Active STP). American Bottany wastewater treatment
plant. Historically, three lagoons were used for sludge dewatering.
Lagoon area is now covered and vegetated. Preliminary sampling indi-
cates PCB, miscellaneous hydrocarbons. No field work proposed for
initial phase of study.

Site P (Inactive Permitted Landfill). An IEPA permitted landfill
known to have accepted hazardous residues in violation of their per-
mit. Types and quantities of wastes recorded are unknown. No sam-
pling has been done at the site. Presently municipal and construction
debris (asbestos) are evident along with cinders, no drums evident.
Site 1s still permitted, though no longer active.

Site Q (Inactive Landfill - Active Transport Facility). Consists
of a former unpermitted landfill suspected of receiving hazardous
wastes. Located adjacent to the Sauget Toxic Dump. E & E sampling
(sofl borings) indicated the presence of 63 priority pollutants,
including 2,3,7,8-TCOD. No groundwater monitoring has been done at
the site - power lines traverse the entire area. Area covered
entirely by black cinders. Some refuse (appliances, debris, etc.)
randomly dumped in rear portion of property.

Site R {Inactive Landfill). Sauget Toxic Dump - Former chemical
dump owned and operated by Monsanto. Contaminants detected in leach-
ate include solvents and 2,3,7,8-TCDD (TAT sampling - 1981). Pres-
ently, site is well covered and vegetated. Monsanto tank farm for
feedstocks located in the northern portion of the site. No drilling
expected. Hard hat and safety glasses required by Monsanto.
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PERSONAL PROTECTION

The purpose of this attachment is to outline the anticipated
levels DT provtettiun Tur tatn U Une doimVieers o e IR Tmiesh -
gation phase of this project. Upgrading and downgrading of these
levels will be determined in the field based on our readings, weather:
conditions, and professional judgement. Minimum protective clothing
to be worn by any task will include: neoprene boots (steel toe and
shank), tyvek or saranax coveralls, disposable gloves and booties,
hard hats, and neoprene gloves.

Subsurface Soil Sampling/Wwell Installation

The present scope of work includes collecting subsurface soil
sanples at sites G, H, I, J, K, L, and N. Well installation is
scheduied for sites P, Q, and R.

The anticipated level of protection for collection of subsurface
samples at sites G, H, I, and L is Level C. This will include racal
power air-purifying respirators (APRs) in addition to the protective
clothing listed above. [t is expectéd that subsurface sampling at
sites J, X, and N will be conducted in Level C. Monitoring with all
equipment specified in the safety plan will take place during all
drilling activities, and upgrades or downgrades in personal safety
measures will be made as necessary. Hearing protection will be worn
by personnel work on or near operating drill rig. It is anticipated
that drilling and well installation at sites Q and R will be conducted
in modified Level B protecticn. This will include the minimum protec-
tive clothing (saranac coveralls) along with self-contained air. Air



will be supplied by an air compressor and run through a manifold sys-
tem to separate air lines for each team member at the drill rig. The
air compressor will be located upwind of drilling activities, and
will be monitored to ensure proper breathing air is being supplied.
ODrilling and well installation at Site P will initially be conducted
in Level C protection,

A1l levels of protection are based on existing background
information. Upgrading and downgrading of these levels will be done
in the field using best professional judgement, along with real-time
instrumentation readings.

Surface Water/Sediment Sampling
Surface water samples will be collected from creek sectors A-F

and Site M using a Kemmerer sampler or by dipping a wide-mouthed glass
jar and collecting a grab sample. The anticipated level of protection
for all surface water sampling is Level C, which will include racal
power APRs along with the minimum protective clothing listed above.
Viton or neoprene gloves, taped at the wrist, will also be worn.

Sediment samples will be coliected from creek sectors ¢, D, Z, F,
and Site M using a peterson dredge or similar sampling device. The
anticipated level of protection is as outlined above for surface water
sampling. The need for upgrades or downgrades will be determined in
the field using best professional judgement, along with real-time
instrumentation readings.

Surface Soil Sampling
Surface soil samples will be collected from sites G, H, I, J, and

N. Level C protection is antitipated to be sufficient for surface
soil sampling at all sites Jisted. Racal power APRs will be worn in
addition to the minimum protective clothing noted above. Upgrades
will be determined in the field using best professional judgement,
along with real-time instrumentation readings.

Groundwater Sampling
Groundwater samples will be collected from new monitoring wells

at sites P, Q, and R; from existing monitoring wells in the vicinity
of sites G, H, ana L; and from residential wells to be determined.
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Sampling of all monitoring wells is anticipated to be conducted
in Level C protection. This will include racal power APRs and viton
or neoprene gloves in addition to the minimum protective clothing.
Residential well samples will be collected from existing plumbing in
" Level A protection. Upgrading and downgrading of these levels will be
&;ngmined in the field as necessary, and downgrading will be cleared
through the safety coordinator.

Soil Gas Monitoring/Air Investigation
Soil gas monitoring will be conducted at sites G, H, I, J, K, L,
M, and N in addition to all creek sectors. The soil gas survey will

consist of pounding a small diameter well point into the ground with a
special cylindrical hammer, followed by pumping air from the well
point into collection bags. Analysis of samples will then be com-
nleted using an. QUA.

It is anticipated that all soil gas monitoring will be conducted
in Level C protection, including racal power APRs in addition to the
minimum protective c¢lothing.

The air investigation will consist of surveying all sites to
identify potential point sources. This will be followed by more
detailed sampling of any "hot spots" encountered. All air investiga-
tions done in off-site areas are expected to be conducted in Level A
protection as above, with upgrades to be determined in the field.
On-site air investigations will be conducted in conjunction with other
field activities (surface and subsurface soil sampling), and the level
of protection will be as outlined above for these activities.
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1. INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the policies,
organization, objectives, functional activities, and specific Quality
Assurance (QA) and Quality Control (QC) activities for the Dead Creek
project in Sauget, Illinois. The purpose of the program is to ensure
that all technical data generated are accurate, representative, and
will ultimately withstand judicial scrutiny.

QC consists of a system of checks on field sampling and 1abor-
atory analysis (through the use of field blanks, duplicates, documen-
tation of all sample movement, chain of custody records, etc.) to pro-
vide supporting information on the quality of the methods employed and
the analytical data. _

QA consists of overview checking to certify that the QC proce-
dures have been properly implemented to produce accurate data. QA is
a supervisory function.

A11 QA/QC procedures will be in accordance with applicable pro-
fessional technical standards, United States Environmental Protection
Agency (USEPA) requirements, government regulations and guidelines,
and specific project goals and requirements. This QAPP is prepared in
accordance with all Regdew=¥-I11inois EPA (IEPA) and USEPA QAPP guid-
ance documents,

The QAPP incorporates the following activities:

Sample collection, control, chain-of-custody, and analysis;
Document control;
Laboratory instrumentation, analysis, and control; and

Review of project deliverables.

1-1
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Analytical samples will be collected in the field utilizing stan-
~dard agerating procedures (SQPs) and sent to Ecology and Enviranment.
Inc.'s (E & E's) Analytical Services Center (ASC) for analysis.
Duplicates, replicates, and spiked samples will be used to develop
estimates of the quality of the analytical data. Field audits will be
conducted to verify that proper sampling techniques and chain-of-
custody procedures are followed. Field data compilation, tabulation,
and analysis will be checked for accuracy. Calculations and other
post-field tasks will be reviewed by project personnel.

Equipment used to take field measurements will be maintained and
calibrated in accordance with established procedures {see Section 7).

"Records of calibration and maintenance will be kept by assigned per-
sonnel. Field testing and data acquisition wi!l be performed in
accordance with standard protocols.

Document control procedures will be used to coordinate the dis-
tribution, coding, storage, retrieval, and review of all data col-
lected during the Dead Creek Project. These procedures will ensure
safequarding of any sensitive materials generated or obtained during

the study.
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2. PROJECT DESCRIPTION

This QAPP was prepared pursuant to the contract issued by the
I1linois Environmental Protection Agency (IEPA) to Ecology and
Environment, Inc., (E & E) to conduct a Remedial Investigation/
Feasibility Study (RI/FS) in the Dead Creek area in the towns of
Sauget and Cahokia in St. Clair County, Illinois. The project area
specifically includes various sites in the two towns that were used
for industrial waste dumping or as landfills, as well as portions of
Dead Creek--a stream that traverses through the project area before
flowing into the Mississippi River. The project will be conducted in
cooperation with the IEPA Division of Land Pollution Control,

The objective of the sampling and analysis of the Dead Creek
Project Area is to define the nature and extent of contamination by
investigating air quality, surface and subsurface soils, and ground-
water, as well as surface water and sediments in Dead Creek. Sampling
will be conducted in 18 areas: six sectors of Dead Creek, designated
A through F, and 12 sites, designated G through R. The analytical
data resulting from the RI will be used to prepare a Feasibility Study
(FS) to determine if remedial actions are necessary and what level and
types of actions are required to mitigate the contamination. The
field work for the RI is expected to begin in the middle of March 1986
and be completed by the end of May 1986 (approximately 12 weeks).

Samples to be collected from the Dead Creek Project sites
include: '
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e Subsurface soil samples (from borings);
e Groundwater samples; and
o Surface water/sediment samples.

In addition, air quality investigations will be conducted on a
routine basis during on-site work. Soil gas measurements will be
taken as necessary, but will not exceed 96 specific locations.

Table 2-1 provides a summary of the number of samples to be col-
lected for each of the various sample media, at the various sites.
The site locations are shown on Figure 2-1.
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Table 2-1
DEAD CREEK PRQJECT SAMPLING FOR YARIOUS MEDIA
Sample Number of
Sample Medium Site Matrix Samples Comment 8
Surface water/sediment A Water 3 Grab and composite
" " B n 3 ” L
" " o Water/sediment 2/2 " "
" " D " " 1/2 ] "
”" " [ 1] L] 3/10 (1] "
n " F " " 4/10 " ]
" [ H ” » 2/3 " "
n " Field QC samples* " " 5/6 " N
Surface soil G Soil 40 Grid {50 foot)
”" " H " 5 Ramm
" " 1 " 32 Grid (100 foot)
" " J " 5 Random
1" " N . " 3 ”
" " Field QC samples* " 15 Random
" " To be detemined " 10 Dioxin
Subsurface soil s Soil 10 Canposite
” ” H " 5 "
" i I ”" 15 ”
n " J " 5 "
" ” K " 3 L]
1" " L " A "
1t " N " 2 "
" " Field QC samples* " 12 "
Groundwater Existing Water 124+ Assigned wells
monitoring
wells
n Ex1 st l’g " 5 . " [1]
residential
wells
" M" " 20 " [}
monitoring
wells
" Field QC samples " 8
for wells*
Total Semples 199 s0il/sediment
68 water

96 soil gag#*»

*Field QC samples include one duplicate per 10 samples and one blank per aay or per shipment if
more than one shipment is made per day.

txActyual number of samples to be determined. Only 8 of 12 existimg wells have been located. All
wells need to be reconstructed prior to sampling.

##xSee Section 2.6 Soil Gas Survey for specific locations,
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SCALE
] % 1 MILE
N ]

? i 1 KILOMETER

Figure 2-1 DEAD CREEK PROJECT AREA SITE LOCATION MAP
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3. PROJECT ORGANIZATION AND RESPONSIBILITY

This QAPP provides for designated QA personnel to review products
and provide quidance on QA/QC matters, and outlines the approach to be
followed to assure that products of sufficient quality are obtained.
In accordance with E & E's corporate QA program, experienced senior
technical staff members will be assigned to project QA/QC functions.
Figure 3-1 presents the program organization. Figure 3-2 presents the
ASC management organization. The management structure provides for
direct and constant operational responsibility, clear lines of author-
ity, and the integration of QA activities. The various QA functions
are explained below.

IEPA QA/QC Responsibilities

IEPA is responsible for all performance and system audits which
include laboratory and field audits, review of QA/QC data validation
procedures, as well as intermittent and final review and evaluation of
analytical results, including supporting QC data. [EPA conducted
initital performance and system audits during July and August 1985.

Project Management

The project management staff consists of IEPA Project Officer
J. Larson and E & E project personnel G. Strobel, Project Director;
M. Miller, Project Manager; and M. McCarrin, Assistant Project Man-

ager. They are responsible for implementing the project and will
have the authority to commit the resources necessary to meet project
objectives and requirements. Primary functions are to insure that

(98 )
1
—
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IEPA PROJECT
OFFICER
J. Larson
€ & E PROJECT
DIRECTOR
G. Strobel, P.E.
E & E PROJECT
MANAGER QA OFFICER
M. Miller, P.E. A. Schuessier
E & E ASSISTANT PROJECT
MANAGER AND TEAM ASC DIRECTOR
LEADER A. Clifton
M. McCarrin
E & E TECHNICAL ASC MANAGER
STAFF
G. Hahn
L}
ASC
STAFF
Figure 3—1 QUALITY ASSURANCE PROGRAM ORGANIZATION
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technical, financial, and scheduling objectives are achieved success-
fully. With full responsibility and authority for project perform-
ance, they will:

¢ Define project objectives and develop a detailed work plan and
schedule;

e Establish project policy and procedures to address the spe-
cific needs of the Dead Creek project as a whole, as well as
the objectives of each task;

e Acquire and apply technical, corporate, and/or subcontractor
resources as needed to insure performance within budget and

schedule constraints;

a Orient all team leaders and support staff concerning the proj-
ect's special considerations;

® Monitor and direct the team leaders;
e Develop and meet ongoing project and/or task staffing require-
ments, including mechanisms to review and evaluate each task

product;

o Review the work performed on each task to insure its gquality,
responsiveness, and timeliness;

e Review and analyze overall task performance with respect to
planned requirements and authorizations;

¢ Approve all external Dead Creek project reports {(deliverables)
before their distribution;

e Ultimately be responsible for the preparation and quality of
interim and final Dead Creek project reports: and

e Represent the project team at meetings and public hearings.
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Team Leader for Dead Creek Project
The nraiect managers will he wmparted hy a fisld team leader whn
will be responsible for leading and coordinating the day-to-day activ-

ities of the various resource specialists under his supervision. The

team leader is a highly experienced environmental professional who
will report directly to the project manager. The Team Leader and

Assistant Project Manager assigned to the project is M. McCarrin.

Specific team leader responsibilities include:

e Provision of day-to-day coordination with the project manager
on technical issues in specific areas of expertise;

o Development and implementation of team-related work plans,
assurance of schedule compliance, and adherence to management-
developed study requirements;

o C(Coordination and management of team staff;

® Assure compliance with applicable TSCA and DOT regulations for
samples requiring dioxin analysis;

e [mplementation of QC for technical data provided by the team
staff;

o Adherence to work schedules provided by the project manager;

e Authorship, review, and approval of text and graphics required
for team efforts;

o Coordination of technical efforts of subcontractors assisting
the team;

e Identification of problems at the team level, discussion of
resolutions with the project manager, and provision of com-

munication between team and upper management; and

e Participation in the preparation of the final report.

3-5
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Technical Staff
The technical staff (team members) for this project will be drawn
from £ & E£'s pool of corporate resources and from the organizations of
the various subcontractors associated with the project. The technical
team staff will be utilized to gather data, analyze data, and prepare
various task reports and support materials. All of the designated
technical team members are experienced professionals who possess the
degree of specialization and technical competence required to effec-

tively and efficiently perform the required work.

QA Project Officer
The QA project officer will be A. Schuessler. She is responsible
for maintaining quality assurance for the Dead Creek Project. Spe-

cific functions and duties include:

o Coordinating client meetings to determine retention time of QA
records, storage requirements and facilities, identification
of QA records, and time of transfer of QA records to client
facilities;

e Providing guidelines and information as required to assist the
QA project managers in the planning, development, and imple-
mentation of the QA program for their specific projects;

. Assuring that records of investigatory tasks conform to appli-
cable requirements prior to delivery to clients and assuring
that necessary corrective actions have been taken;

® Assuring use of the latest approved procedures, checklists,
and forms required to implement check or approval functions as
may be specified by the appropriate reguiatory agency or cli-
ent; and '

e Establishing a project review group to investigate potential
nonconformance and corrective actions and recommend measures
to prevent recurrence of any nonconformance.
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Analytical Services Center (ASC) Director

The ASC director is A. Clifton. He is responsible for all ana-

lytical work and works in conjunction with the QA unit. He maintains
liaison with the QA officer regarding QA and custody requirements.
Specific duties include:

e Maintaining indexed master copies of all laboratory project
records and final reports, listing for each project the equip-
ment, instrument methods, nature of project, date project was
initiated, current status, name of sponsor, name of project
manager, and status of final report;

e Maintaining copies of the methods and safety manual;

¢ Conducting inspections of projects and keeping written records
of the inspections. For projects lasting less than six
months, the QA unit conducts at least one inspection. For
projects Tasting more than six months, inspections are con-
ducted at least every three months;

e Submitting to the project director and the project managers
WRARR Sfalius TeRyurts an, the aradect., mating any nrahlems

recommendations, and corrective actions taken;
¢ Reviewing all final reports for accuracy; and

e Signing a statement specifying the dates on which QA inspec-
tions were made and findings were reported to management and
to the project managers.

ASC Manager
The ASC Manager is G. Hahn. He maintains liaison with the ASC

director regarding QA elements of specific sample analyses tasks. He
reports to the ASC director and works in conjunction with the QA unit.
Specific duties include:
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e Developing project specific protocols with the laboratory

director:

e Insuring that personnel clearly understand their required
tasks;

e Insuring that the project is carried out in accordance with
the protocol;

e Insuring that all project QA/QC methods are followed;

e Insuring that all data generated during a project are accu-
rately recorded and verified;

e Insuring that any problems reported during the monitoring of a
project by the QA unit are reported to the QA director and
that corrective actions are taken and documented; and

¢ Insuring that project protocol, as well as the final report
and all the supporting raw data, are transferred to suitable
archives upon completion of the project.

ASC Staff

Each member of the ASC staff performs an assigned QA function
that is pertinent to and within the scope of his or her knowledge,
experience, training, and aptitude. An individual is assigned the
responsibility for checking, reviewing, or otherwise verifying that a
sample analysis activity has been correctly performed. The following
is a breakdown of analytical areas and their assigned personnel.

e GC/MS: Caryn Wojtowicz - Supervisor; Mike Scanlon,
Cindy Stempniak, and Lynn Sullivan - Analysts.

o GC: Caryn Wojtowicz - Supervisor; and David Willy - Analyst.

o Metals: Bob Bosshart - Supervisor; Jim Olka and Richard
Nagler - Analysts.
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e General/Wet: Dietmar Piekarek - Supervisor: and
Paul Azzopardi - Technician.

ASC Facilities
E & E maintains a certified chemical and biological laboratory

(the ASC) staffed by full-time scientists and technicians and equipped
with state-of-the-art instrumentation for the full range of water,
waste, air, sediment, and soil quality parameters.

A1l laboratory work is performed in accordance with guidelines
established by USEPA, the Water Pollution Control Federation, and/or
the American Society for Testing and Materials (ASTM). When approved
protocols do not exist, the ASC staff develops and validates appropri-
ate analytical methods. In addition, QA and QC programs are main--
tained for the instruments and the analytical procedures used.

E & E's laboratory is certified by the New York State Department
of Health for the analysis of drinking water and wastewater, and is
approved by the New York State Department of Environmental Conserva-
tion for the analysis of samples associated with state-sponsored
Superfund activities. In addition, the ASC is contracted to USEPA for
the analysis of organic samples under the Contract Laboratory Program
(CLP).

Equipment. The ASC is equipped with the most advanced instrumen-
tation for fast, accurate analyses of air, water, and sediment sam-
ples. Major instruments include:

e Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS),
Hewlett Packard Model 5993B, equipped with a disk-based data
system and high-speed computer, capillary interface, and jet
separator.

e Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS),
Hewlett Packard Model 5995C, equipped with RTE-6 data system’
and dual (packed/capillary) column capability.

o Hewlett Packard 5970B Mass Spectral Detector for capillary
column operation intarfaced to a HP5890 gas chromatograch.
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e Hewlett Packard Model 7675A Automated Purge and Trap Sampler.

e Varian Model 3700 Gas Chromatograph (GC) with flame ioniza-
tion, Hall, and electron capture detectors.

@ Varian Vista 6000 GC with electron capture and flame photo-
metric detectors and capillary capability.

e Hewlett Packard 5890 scanning gas chromatograph equipped with
electron capture and flame ionization detector.

e Tekmar LSC-2 Liquid Sample Concentrator for volatile organic
analysis.

¢ Varian 4270 Computing Integrator.

e Spectra-Physics Model SP 4100 and SP 4270 Computing Integra-
tors.

¢ Instrumentation Laboratory Model 457 Fully Automated Atomic
Absorption Spectrophotometer including a Model 655 Furnace

Atomizer,

8 Perkin Elmer 5000 Zeeman Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer, Zeeman back-
ground correction system, and auto sampler.

e Perkin Elmer PE II Inductively Coupled Argon Plasma (ICAP)
Spectrometer.

Analytical Capabilities. The ASC is fully equipped for analysis
of all types of water, air, and soil samplies for chemical contami-
nants, bacteriological quality, and general characterization. Proven
anl WUV IR Y hethaiirs e werd, hacked up hy A rigaraus
system of QC and QA checks to ensure reliable and defensible data.

Organic analysis is accomplished by GC and/or GC/MS. Liguid,

soil, and air samples are analyzed routinely for pesticides,

3-10
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polychlorinated biphenyls, volatile organics, extractable organics,
and otner groups UT TUMpUUTGS WS TRTE Uy, FwhLARIes fr aatrarhian
of soil and sludge samples include Soxhlet.

E & E uses two types of instruments for analysis of metals in
various matrices: AAS and ICAP. The various AAS techniques include
annlicatian of flame, furnace. cold vapor, and hydride generation pro-
cedures. During sample preparation and analysis, ASC staff are espe-
cially careful to avoid the matrix interference effects to which the
analysis of solid samples (soil, sediment, and sludge) for trace
metals is particularly susceptible. Check standards (either EPA-
provided or National Bureau of Standards [NBS]-traceable) are used
with each set of prepared samples.

Other instruments in the ASC include a total organic carbon ana-
lyzer; specific ion electrodes (fluoride, cyanide, nitrate, ammonia);

spectrophotometers; and basic items such as pH and conductivity
meters.

Key ASC Personnel

Table 3-1 lists the key individuals from the ASC involved in the
QC aspect of the program.

3-11
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Name

Posit 10n

Educat 10n

Andrea P. Schuessler

Andrew P, Clifton

Gary E. Hahn

Caryn A. Wojtowicz

Robert E&. Bosshart

Anthony E. Bogolin

Corporate QA OFf icer

Director, Analytical
Services Center

Manager, Analytical
Services Center

Organic Analysis
Supervisor

Inorganic Analysis
Supervisor

Reports Coordinator

B.S. Chemistry
B.S. Chemistry

B.5. Chemistry

" B.A. Biology

8.5. Chemistry

B.A. Administrative
and Mansgement
Sciences

8.S. Environmental
Science/Biolcgy
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4. QA OBJECTIVES FOR MEASUREMENT DATA

A1l measurements will be made to ensure that analytical results
are representative of the media and conditions measured. Unless
otherwise specified, all data will be calculated and reported in units
consistant with other organizations reporting similar data to allow
comparability of data bases among organizations. Data will be
reported in ug/1 and mg/) for aqueous samples and ug/kg and mg/kg for
soils.

The characteristics of major importance for the assessment of
‘generated data are accuracy, precisidn, completeness, representative-
ness, and comparability. Accuracy and precision goals for the Dead
Creek project are included in the QC tables in Section 8 of this docu-
ment. The characteristics are defined as follows.

4,1 ACCURACY

' Accuracy is the degree of agreement of a measurement or average
of measurements with an accepted reference or "true" value and is a
measure of bias in the system. Accuracy determination for this oroj-
ect will be accomplished through a systematic analysis cf Standard
Reference Materials (SRMs) for calibration and spiking solutions.
Obtained values will be compared to "true” values using accepted
statistical techniques to orovide continuing verification of analyti-
cal accuracy. For additional information on analyvtical procedures ana
specific routine nrocedures for data assessment, refer to Sections 8
and 13 of this document. Tables 4-1 and 4-2 include spike recovery
limits for data accuracy.

4-1
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Table 4-1
CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS*
Low/Med ium Low/Medium

Fraction Surrogate Compound Water Soil/Sediment

VOA Toluene-de 88 - 110 81 - 117

VOA 4-bramofluorobenzene 86 - 115 74 - 121

VOA 1.2-dichlotoethane-da 76 - 114 70 - 121

BNA Nitrobenzene-ds 35 - 114 23 - 120

BNA 2-fluorobiphenyl 43 - 116 30 - 115

BNA. q-tel:qhem;L-d-m 33 - 141 18 - 137

BNA Phenol-dsg 10 - 94 24 - 113

BNA 2-fluorophenol 21 - 100 25 - 121

8NA 2,4,6-tr ibromophenol 10 - 123 19 - 122

Pest Dibutylchlorendate (24 - 154) %= (20 - 150)#»

*Referenced - USEPA Contract Laboratory Program, revised July 198S5.

*#These limits are for advisory purposes only.
mine if a sample should be reanalyzed.

4-2

They are not used to deter-

When sufficient data becomes avail-
able, the USEPA may set performance based contract required windows.



Section No. &
Revision No. 1
Date: Mey 1986

Page: 3 of 6
Table 4-2
MATRIX SPIKE RECOVERY LIMITS*

Soil/

fract ion Matrix Spike Compound Water® Sediment
YOA 1,1-dichloroethane 61 145 9 - 172
VOA Trichlorethene 71 120 62 - 137
VOA Chlorobenzene 75 130 60 - 133
VOA Toluene 76 - 125 59 - 1%
VOA Benzene 76 - 127 66 - 142
BN 1,2,4-trichlorobenzene 39 98 38 - 107
BN Acenaphthene 46 - 118 31 - 137
BN 2,4-dinitrotoluene 24 96 28 - 89
BN Pyrene 26 127 35 - 142
BN N-nitroso-di-n-propylamine 41 116 41 - 126
BN 1,4~dichlorobenzene 36 97 28 - 104
BN Di-n-butyl phthalate 11 117 29 - 135
Acid Pent achlorophenol 9 103 17 - 109
Acid Phenol 12 89 26 - 90
Acid 2-chlorophenol 27 123 25 - 102
Acid 2-chloro-3-methyiphenol 23 97 26 - 103
Acid 4-nitrophenol 10 80 11 - 114
Pest Lindane 56 123 46 - 127
Pesat Hept achlor 40 131 35 - 130
Pest Aldrin 40 - 120 34 - 132
Pest Dieldrin 52 - 126 31 - 134
Pest Endrin 56 « 121 42 - 139
Pest 4,4'-0DT 38 - 127 23 - 134

*Referenced - USEPA Contract Laboratory Program - revised July 1985.

Note: These limits are for advisory purposes only,
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4.2 PRECISION

Precision is the degree of mutual agreement among individual mea-
surements of a given parameter. Precision determination will be
accomplished through regular analysis of duplicate or replicate sam-
ples. Relative Percent Difference (RPD) will be calculated for all
duplicates and replicates analyzed. EPA has_established acceptable
RPDs for many of the parameters to be analyzed in this project. These
will be compared to obtained RPDs to provide a continuing verification
of analytical precision. Generally, RPD limits for inorganic param-
eters include a limit of less than or equal to 20%. Refer to Section
13 of this document for specific routine procedures for data assess-
ment, Tables 4-3 and 4-4 include organic RPD limits for data preci-

sion.

4.3 COMPLETENESS

Completeness is a measure of the amount of valid data obtained
from a measurement system compared to the amount that was expected to
be obtained under correct normal conditions. Ninety-five percent com-
pleteness will be required for each analysis and as an overall project

objective,

4.4 REPRESENTATIVENESS

Representativeness expresses the degree to which data accurately
and precisely represent a characteristic of a population, parameter
variations at a sampling point, a process condition, or an environ-
mental condition,

Careful choice and use of appropriate methods will ensure that
samples are representative. This is relatively easy with water or air
samples, since these components are homogenecusly dispersed. In soil
and sediment, contaminants are unlikely to be evenly distributed, and
thus it is important for the sampler to exercise good judgment when

removing a samole.
4.5 COMPARABILITY

Commarability expresses the confidence with which one data set
can be compared to another.

4-4
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Table 4-3
WATER MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Relative
Percent Spike
Difference Recovery

Fraction Compound (RFP) (%)
VDA 1,1-dichloroethane 14 61/145
VOA Trichlorethene 14 71/120
VOA Chlorobenzene 13 75/130
VOA Toluene 13 76/125
VoA Benzene " 76/127
B/N/A 1,2,4=-trichlorobenzene 28 39/98
B/N/A " Acenaphthene 31 46/118
B/N/A 2,4-dinitrotoluene 38 24/96
B/N/A Pyrene 31 26/127
B/N/A N-nitroso-di-n-propylamine 38 41/116
8/N/A 1,4-dichlorobenzene 28 36/97
B/NAA Pent achlorophenol S0 9/103
8/N/A Phenol 42 12/89
B/N/A 2-chlorophenol a0’ 27/123
B/N/A 4~chloro-3-methylphenol 42 23/97
B N/A 4-nitrophenol S0 10/80
Pesticide Lindane 15 56/123
Past inide Hent achlan 20 407131
Pesticide Aldrin S22 40/120
Pest icide Dieldrin 18 52/126
Pesticide Endrin 21 56/121
Pesticide 4,4'-DDT 27 38/127

*Referenced - USEPA Contract Laboratory Program, revised July 1985,

danm
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Table 4-4
SOIL MATRIX SPIKE.'MATRIX SPIKE DUPL ICATE RECOVERY
Relative
Percent Spike
Dif ference Recovery

Fraction Compou d (RFP) (%)
VOA 1,1-dichloroethene 22 59/172
VOA Trichlorethene 24 62/137
VOA Chlorobenzene 21 60/133
VOA Toluene 21 59/139
VOA Benzene 21 66/142
B/N/A 1,2,4-trichlorobenzene 23 38/107
B/N/A Acenaphthene 19 31/137
B/N/A 2,4-dinitrotoluene 47 28/89
B/N/A Pyrene 36 35/142
B/N/A N-nitroso-di-n-propylamine 38 41/126
8/N/A 1,4-dichlorobenzene 27 28/104
B/N/A Pent achlorophenol 47 17/109
B/N/A Phenol 35 26/90
B/N/A 2-chlorophenol 50 25/102
B/N/A 4-chloro-3-methvlphenol 33 26/103
B./N/A 4-nitrophenol 50 1111
Pesticide Lindane 50 46/127
Pesticide Heptachlor 31 35/130
Pesticide Aldrin 43 34/132
Pest icide Dieldrin 38 31/134
Pesticide Endrin 45 42/139
Pesticide 4,4'-DDT S0 23/134

*Referenced - USEPA Contract Laboratory Program, revised July 1985,
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5. SAMPLING PROCEDURES

5.1 AIR INVESTIGATION
The air investigation will include:

e Surveying of sites for "hot spot" off-gassing:
¢ Identifying and quantifying air releases; and
e Determining background contaminant levels.

The air investigation will include two phases: preliminary
source identification and remedial air investigation.

A meteorological station will be set up prior to on-site work to
provide baseline data concerning wind direction and speed. This
information will be used to determine locations for perimeter monitor-
ing. A baseline volatile organic vapor survey will be conducted on
the site prior to any sampling effort to identify areas where poten-
tial air problems may exist.

Each site then will be surveyed with an HNu, OVA; or other moni-
toring equipment. Instrument readings will be recorded for subsequent
review and analysis. During this baseline survey, the presence and
location of any staining on the ground or exposed waste materials will
also be noted and recorded in the field Togbooks. An assessment of
the vegetative cover on each site will also be made to assist in the
planning of additional particulate studies. OVA and HNu values will
be recorded for further evaluation.

Tz achieve the optimum level for the presence of volatile
organics in the air, the baseline volatile organic vanor survey should

Ut
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be conducted when ambient air conditions would provide the highest
levels. Best results will occur when the air temperature exceeds 80°F
and the wind speed is below five miles per hour (mph). Additionally,
this baseline survey should be preceded by at least several days of
warm weather. Upon completion of this baseline survey, the data will
be reviewed with respect to historical information collected regarding
waste types and disposal practices.

After all the sites have been surveyed, additional work may be
scheduled for those sites demonstrating contaminant air releases.

This will entail quantifying and qualifying the exact nature of con-
taminants being released. High-volume particulate samplers (for
detecting metals and low or semi-volatile organic compound contamin-
ants) and Tenax tube collectors (for detecting volatile contaminants)
will be set up in at least one upwind and two downwind locations from
each area to be investigated. Several additional stations may be dis-
tributed to identify base levels of contaminants. High-volume filters
and Tenax tubes will be shipped to E & E's Analytical Services Center
(ASC) for analysis.

Additional air monitoring data can be inferred from the soil gas
monitoring investigation. In this study, volatile substances are
traced in the vadose zone. 0ata from this study can be extrapoiated
to indicate areas of probable emission of contaminants to the air
through natural volatilization.

5.2 SURFACE SOIL SAMPLING
Surface soil samples will be collected according to the proce-
dures described below:

e Samples will be collected to a depth not to exceed 1 ¥oot.

e Using a stainless steel coring device, soil samples will be
collected from the ground surface.

e The samples will be transferred to an 8-ounce wide-mouth glass
container. As many scoops as necessary will be taken until
the sampling bottle is filled.

($)]
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o When tools are to be reused to collect a new sample, they will
be decontaminated to avoid cross-contamination.

o Any observable physical characteristics of the soil as it is
being sampled (e.qg., color, odor, physical state) will be
recorded.

e Selected samples will be screened in the field using an QVA.
This screening process involves filling a volatile organics
bottle half full with sample material and capping the bottle,
then heating the bottle in a pan of water, then uncapping the
bottle and inserting the OVA probe into the head space and
taking a reading.

¢ When compositing is to be done, it will be done by delineating
the areas to be composited and collecting sufficient core
samples to characterize the area. Equipment used to collect
subsamples for a composite will not need to be decontaminated.
However, complete decontamination will be conducted prior to
use of tools for another composite. Delineation of the areas
will be based on field observations of site scope, soil
material, visual observations of contaminants, etc. in the
case of the grid sampling, samples will be from within a grid
sect ion.

¢ All pertinent weather information such as air temperature,
pressure, wind velocity, sky conditions, and precipitation
will be recorded.

5.3 SUBSURFACE SOIL SAMPLING

Subsurface sampling will be conducted using a drill rig with a
hollow stem auger. Continuous samples will be collected unless sub-
surface conditions prevent such sampling. Continuous sampling is done
using a 4-inch diameter, 5-foot spiit-spoon sampler with a catcher at
the foot locked into the lead auger flight. Retrieval is accomplished
using hex rods through the augers. The sampler is advanced by rotat-
ing augers to the desired depth.

[$2)
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If field conditions prevent use of this method, a 2-inch diam-
eter, 18-inch split-spoon will be advanced by conventional methods.
This will include attachment of the sampler to an AW rod and a stan-
dard 140-pound hammer. Blow counts will be recorded at 6-inch inter-
vals to a total sample depth of 18 inches. Borings will be drilled to
depths specified in Section 2.3, unless sample screening dictates
stopping at shallower depths.

As samples are retrieved, they will be screened with an OVA
and the HNu if deemed necessary. Upon completion of logging, the
lithology, the sample will be stored in a clean 8-ounce jar. Com-
positing will be performed at the hotline.

A1l drilling and sampling equipment to be reused will be decon-
taminated as specified in Section 9. When samples are to be compos-
ited, mixing will be done using stainless steel containers and tools.
These also will be decontaminated between uses. Where possible and
appropriate, disposable equipment will be used in order to minimize
cross contamination. Prior to the start of the sampling work, all
drilling tools and equipment will be washed with high-pressure steam
equipment and rinsed with solvent {see Section 9).

As noted above, selected samples will be field-screened using an
OVA and the HNu. A preliminary survey will be also conducted by
"sniffing" the sample with an OVA and the HNu immediately upon opening
Tne sampiing ‘vdve.

Upon completion of the drilling, the open hole will be backfilled
with drill cuttings or grouted. Any deficit of material will be sup-
plied using clean earthen material. When the water table is encount-
ered while drilling or the boring goes below the fill, grout will be
used to seal that portion of the boring. Grout will be mixed and
pumped from the mud tub through the hollow stem of the auger as the
auger is retrieved. The hole will be filled from the top of the grout
line to ground level using drill cuttings. Any excess cuttings will
e dramrd wd Aispsd A T WA wRR Wit wp it seyai i .

- Subsurface Soil Sample Compositing

Compositing of soil samples will be according to the following
orocedures:

5-4
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Each portion from a depth interval to be composited will be
thoroughly mixed in its sample container with a stainless

steel tablespoon.

The material will be chopped, mixed, and stirred until it is

homogeneous.

A stainless steel tablespoon will be used to transfer the
material to a composite container. A clean stainless steel
tablespoon will be dedicated for materials for each composite.

The composite container will be sealed and labeled as
specified in this plan (Section 7.3).

GROUNDWATER SAMPLING
Sampling of the existing monitoring wells, residential wells, and

newly installed monitoring wells will consist of the following three

activities:

e Measurement of depth to water level and total depth of the

well (to calculate well volume),
Evacuation of static water {purging), and

Collection of the sample.

These activities are described below.

5.4.1 Measurement of Water [evel and Well Volume

® Prior to sampling, the static water level and total depth of

the well will be measured with a calibrated weighted line.
Care will be taken to decontaminate equipment between each use
to avoid cross contamination of wells.
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e The number of linear feet of static water (difference between
static water level and total depth of well) will be calcu-

lated.
e The static volume will be calculated using the formula:

V = Tr2(0.163)

where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in feet;
r = Inside radius of well casing in inches; and

0.163 = A constant conversion factor which compensates for
ré h factor for the conversion of the casing
radius from inches to feet, the conversion of cubic
feet to gallons, and (pi).

5.4.2 Purging Static Water
Before a groundwater sample is obtained, the static water must be

purged To ensure tndl a representative groundwater sampie 15 taken. A
minimum of three static water volumes will be purged from the well
prior to collecting the samples. Purging and sampling will be per-
formed using a stainless steel bailer. Since the water removed from
the well during the purging process could contain hazardous materials,
it will be containerized, not discharged on the ground.

5.4.3 Sample Collection _

Sampling personnel will take precautions against cross contami-
nation when using one sampling apparatus for a series of samples. If
possible, "“clean" or "background" samples will be taken first., Before
and after each sample is taken, the apparatus will be decontaminated
as specified. Sample collection procedures are as follows:

o A stainless steel bailer (decontaminated according to the pro-
cedures presented in Section 9) will be used to collect the
groundwater samples.

w
]
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e Dedicated baiiers will be used for monitoring wells. Residen-

>tia1 well samples will be collected from existing plumbing as

close as possible to the pump and prior to any water softening
apparatus.

o When transferring water from the bailer to sample containers,
care will be taken to avoid agitating the sample, which pro-
motes the loss of volatile constituents.

e Samples to be analyzed for metals will be filtered in the
field using a .45-micron filter and preserved with nitric acid
prior to shipment for analysis. Filtering equipment used will
be decontaminated between samples to avoid cross contamina-
tion. Field filtration requires particular skill if contami-
nation is to be avoided.

e Any observable physical characteristics of the groundwater
(e.9., color, sheen, odor, turbidity,) as it is being sampled
will be recorded.

e Weather conditions at the time of sampling will be recorded
(e.g., air temperature, sky condition, recent heavy rainfall,
drought conditions).

5.5 SURFACE WATER/SEDIMENT SAMPLING
5.5.1 Surface Water Sampling
Surface water samples will be collected according to the follow-

ing procedures:

® A wide-mouth glass bottle to be used for sampling will be
dipped into the creek and rinsed three times and the bottle
will then be dipped to collect the sample.

e Ti'ne sampie Wit ‘DB TUVIETLEY th vutn a munmEr W W preveth
agitation of the water, which promotes the loss of volatile
organics and increases the dissolved oxygen cantent.

5-7
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e The samples will be transferred into 1/2-gallon glass bottles
and 40-m1 VOA bottles. The wide-mouth bottle will be refilled

as many times as necessary to fill all required bottles.

e The temperature, pH, and specific conductivity of the water
will be measured, and current speed/volume will be recorded at
the time the sample is taken.

o Any observable physical characteristics of the water (e.g.,
color, odor, turbidity) as it is being sampled will be
recorded.

® Weather conditions at the time of sampling will be recorded,
(e.g., air temperature, sky conditions, recent heavy rain-
falls, and drought conditions).

5.5.2 Sediment Sampling
Sediment samples will be collected from Dead Creek using a Peter-

son dredge or stainless steel corers. The sampling procedure will be
as follows:

o The Peterson dredge will be decontaminated as specified in
Section 9.

¢ The dredge will be lowered into the creek sediment until suf-
ficient resistance is encountered to release the retainer
catch. The dredge will then bhe withdrawn from the sediments.

¢ The contents of the dredge will be placed in a clean stainless
steel pan and composited. A composite sample of the sediment
will be transferred to an 8-ounce jar.

5.6 SOIL GAS SURVEY

Soil gas analyses will be performed along a grid covering a pre-
surveyed area. Results will be compiled and plotted on a site base
map. Areas with high readings may be resurveyed at smaller intervals.

5-8
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One sample will be taken outside the area of contamination to estab-
1ish background levels.

Experience with soil gas monitoring has shown that the weather
conditions most conducive to a successful survey are warm, dry, low;
wind conditions following several days of warm to hot weather. The
survey will be planned for such conditions.

The survey will consist of three soil gas samples taken at 4, 7,
and 10 feet below the surface at each sampling location. Although
sample locations have generally been identified, the exact locations
will be determined in the field based upon an assessment of field con-
ditions, surface evidence of past dumping practices and contamination,
and topographic relief.

The soil gas survey will be conducted using either a slam bar/0VA
technique or a perforated drive point/bag method. The slam bar tech-
nique uses a steel rod that is driven into the soil with a weight that
slides along the top of the rod. The slam bar will be driven into the
soil to a depth of three feet or to maximum penetration. When the
slam bar is withdrawn, the air in the resultant hole will be analyzed
with an OVA for volatile organic compounds.

The primary equipment to be used for the perforated drive point/

tube/bag method consists of the following:

1. A miniature well point sampler, 5/8-inch in diameter, stain-
less steel, with 3/8-inch hollow center. The shaft is tipped
with a sharp penetrating point and has a narrow, vertically
slotted screen. The internal-thread 2.5-foot sections are
driven into the soil using a special cylindrical hammer.
Connectors allow hook-up to various types of sample analysis
equipment.

2. An OVA for determining the total concentration of organic
vapors using a flame ionization detector.

The following procedures will be followed at each of the sampling
locat ions.

5-9
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. A decontaminated well point sampler will initially be driven

into the soil to a depth of 4 feet at each location.

Sample tube fittings will be attached to the samples and one
volume of air purged fram the system using a syringe or
piston displacement device.

A sample collection bag will be attached to the system and
the bag will be filled using a syringe or piston displacement
device. The sample bag will then be carried to a van for
analysis. '

The OVA will be set up and operated in the van to standardize
analytical conditions. Bag samples will be allowed to equi-
librate with internal van conditions. Once equilibrium has
been reached, the bag sample will be connected to the OVA
(operated in survey mode) and analyzed for total volatile
organic substances. An activated carbon filter will be used
to check for the presence of methane. Prior to each set of
analyses, the OVA will be "zeroed" in a background area and
ambient background readings will be recorded. Temperature
readings will be recorded during the background measurement
and during the sampling.

Depending on field conditions, it may be necessary to substi-
tute a slightly different sample collection and analysis
procedure. Should weather and soil conditions preclude the
use of the analysis equipment described, the equipment and/or
techniques will be modified accordingly. All modifications
will be documented and appropriate controls instituted for
maintaining sample integrity. In any case, the equivalent of
one air volume for each sample and depth will be purged prior
to collecting the sample for analysis. If no contaminants
are detected in a sample, the sample bags may be reused.

Upon completion of sampling at 4 feet, the well point will be
blown clear with compressed air (D or E quality) and the wel)

5-10
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point will be driven to the next sampling interval (samples
will be collected at 4, 7, and 10 feet). Procedures 1 to 5

will be repeated at each interval.

7. Upon completion of sampling at each location, the well point
will be withdrawn from the ground and the hole backfilled by
injecting a bentonite slurry into it.

8. The well point will be decontaminated as specified in Section
Y, ThR suple walyhical equinment tubing will be purged
until a stable "zero" or background reading is obtained.

9. All data well point locations and sample results will be
recorded in a log book of field activities. Data will be
tabulated and plotted on a site base map and used for assess-
ment and planning of future investigative work.

10. A duplicate analysis will be collected after every 20
analyses. '

The OVA will be calibrated in accordance with the manufacturer's
specifications twice daily, once prior to commencing operations and
once after 4 hours of field sampling.

5.7 DECONTAMINATION

Sampling methods and equipment'have been chosen to minimize
decontamination requirements and the possibility of cross contamina-
tion. Any sample tubing, rope, rods, etc., will be disposed of after
sampling. Sampling equipment used on more than one location will be
decontaminated between locations by following these steps:

Steam clean (drilling equipment only);

Scrub with brushes in trisodium phosphate (TSP) solution;
Rinse with deionized water;

Rinse with acetone;

Rinse with hexane;

Rinse with acetone; and

Rinse with deionized water.
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5.8 SAMPLE CONTAINERS

The volumes and containers required for the sampling activities
are included in Tables 5-1 and 5-2. . Pre-washed sample containers will
be provided by E & E's ASC and prepared in accordance with USEPA bot-
tle washing procedures. These procedures are incorporated in E & E's
Laboratory and Field Personnel Chain-of-Custody Documenta‘t’;on. and
Quality Assurance/Quality Control Procedures Manual, Apwide 1986.

SEMEMBLR

RECENED
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SAMPLE CONTAINERS, VOLUMES, PRE
AND HOLDING TIMES FOR WAT

Table 5-1

Type of
Analysis

Type and Slze
of Container

Number of Contsiners

snd Sample Volume
(per Smmple)

Purgesble
(Volatile)
Orgeanics

Extractable
Organics, PCBs,
Pesticides-

Met als

Cyanides

40-ml gless vial
with Teflon-backed

septum

1/2-gsllon bottles
with Teflon-lined

caps

1-liter polyethy-
lene bottle with
pol yethylene-1lined
ceaps

1-liter polyethy-
lene bottle with
pol yethylene-1ined
caps

Twa (2); fil]l com-

pletely, no air space

Two (2); total volume

spprox. 1 gallon;
fill campletely

one (1); Fill 7/8 full

One (1); fill com-
pletely

SERVATION,

ER SMPLES

Preservat ion

Maximum Holding
Time

Cool to A4°C
(ice in cooler)

Cool to 4°C

( ice in cooler)

Nitric scid to
below pH 2
{approx. 1.5 ml
Con H

per liter)

Sodium hydroxide

to 12 and
cool to A°C
(ice in cooler)

7 deys

Must be extracted
within 5 deys;
snalyzed within
30 days

6 months

24 hours, if
sul f ide present;
14 days

Note: All sample bottles will be prepared in accordsnce with USEF
cedurea sre incorporsted in € & E£'s Leborstory and Fiel
Quality Assurance/Quality Control Procedures Manusl

A bottle washing procedures. These pro-

reonnel Chain-of-Custody Docussntstion snd

1986.
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Table 5-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,

AND HOLDING TIMES FOR SOIL SAMPLES

Nusber of Containers

Type of Type and Size and Semple VYolume Maximum Hol ding
Anslysis of Container (per Sammple) Preservation Time
Purgesble 40-m1 glass visl Two (2); fill com- Cool to 4°C 10 days
(voistile) with Teflon-becked pletely, no air space (ice in cooler)
Organics septum
Extract eble 8-0z. glass jer One (1); fill com- Cool to 4°C Myst be extracted
Orgenics, PCBs, with Teflon-lined pletely (ice in cooler) within 10 deys;
Pest icides cep enal yzed within
30 deys
Metals 8-0z. glass jer One (1); fill helf- Cool to &4°C (lice 6 months
with Teflon-1ined full in cooler)
cep
Cyanides 8-0z. glass jar One (1); fill com- Cool to 4°C (ice 24 hours, if

2,3,7,8 1COD

with Teflon-1ined
cap

8-0z. glass jar
with Teflon-lined
cep

pletely

One (1); fill com-
pletely

in cooler)

Cool to 4°C (ijce
in cooler)

sulfide present;

Must be extract ed
within 5 days;
snalyaed within
30 days

Note: All sample bottles will be prepared in accordsnce with USEPA bottle washing procedures. These pro-
cerdures ard lmrwr.td inE & E's Lmr.u" and Flel
Qual ity Assurence/Qualily Control Procedures Manual,

:ml Chein-of-Custody Documentat ion and
986.
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6. SAMPLE CUSTOODY

6.1 STANDARD OPERATING PROCEDURES

This section describes standard operating procedures for sample
identification and chain-of-custody. The purpose of these procedures
is to ensure that the quality of the samples is maintained during
their collection, transportation, and storage through analysis. All
chain-of-custody requirements comply with standard operating proce-
dures indicated in USEPA sample handling protocol. Al1 sample control
and chain-of-custody procedures applicable to the € & E ASC are pre-
sented in E & E's Laboratory and Field Personnel Chain-of-Custody
Documentation and Quality Assurance/Quality Control Procedures Manual,

Sample identification documents must be carefully prepared so
that sample identification and chain-of-custody can be maintained
and sample disposition controlled. Sample identification documents
include:

Field notebooks;

Sample label;

Custody seals; and
Chain-of-custody records.

6.1.1 Chain-of-Custody
The primary objective of the chain-of-custody procedures is to
provide an accurate written record that can be used to trace the

6-1
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possession and handling of a sample from the moment of its collection
through its analyses. A sample is in custody if it is:

In someone's physical possession;

In someone's view;

Locked up; or

Kept in a secured area that is restricted to authorized per-

sonnel.

Field Custody Procedures

As few persons as possible should handle samples.

o The sample collector is personally responsible for the care
and custody of samples collected until they are transferred to
another person or dispatched properly,

¢ The sample collector will record sample data in the field
notebook.

® The site team leader will determine whether proper custody
procedures were followed during the fieldwork and decide if
additional samples are required.

Sample Tags
Sample tags attached to or affixed around the sample container

must be used to properly identify all samples taken in the field. The
sample tags are to be placed on the bottles so as not to obscure any
QA/QC data on the bottles; sample information must be printed in a
Tegible manner using waterproof ink. Field identification must be
sufficient to enable cross-reference with the logbook. For chain-of-
custody purposes, all QC samples are subject to exactly the same
custodial procedures and documentation as "real" samples.

Chain-of-Custody Record

The chain-of-custody record must be fully completed in duplicate,
using black carbon paper where possible, by the field technician who
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has been designated by the project manager as responsible for sample
shipment to the appropriate laboratory for analysis. In addition, if
samples are known to require rapid turnaround in the laboratory
because of project time constraints or analytical concerns (e.g.,
extraction time or sample retention period limitations, etc.), the
person completing the chain-of-custody record should note these con-
straints in the "Remarks" section of the custody record.

Transfer of Custody and Shipment

e Samples must be accompanied by a chain-of-custody record.
When transferring samples, the individuals relinguishing and
receiving them must sign, date, and note the time on the
record. This record documents sample custody transfer.

o Samples must be dispatched to the ASC for analysis with a
separate chain-of-custody record accompanying each shipment.
Shipping containers must be sealed with custody seals for
shipment to the laboratory. The method of shipment, name of
courier, and other pertinent information are entered ir the
"Remarks" section of the chain-of-custody record.

e All shipments must be accompanied by the chain-of-custody
record identifying their contents. The original record accom-
panies the shipment, and the yellow copy is retained by the
site team leader,

e If sent by mail, the package is registered with return receipt
reguesiet, 9 duth Ry Rammn fanviar ) a hill of lading is
used. Freight bills, Postal Service receipts, and bills of
lading are retained as part of the permanent documentation.

Laboratory Custody Procedures. A designated sample custodian

accepts custody of the shipped samples and verifies that the sample
identification number matches that on the chain-of-custody record.
Pertinent information as to shipment, pickup, and courier is
entered in the "Remarks" section., The custodian then enters sample

6-3
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identification number data into a bound logbook, which is arranged by

a project code and station number.

Custody Seals
Custody seals are preprinted adhesive-backed seals with security

slots designed to break if the seals are disturbed. A custody seal is
placed over the cap of individual sample bottles by the sampling tech-
nician. Sample shipping containers (coolers, cardboard boxes, etc.,
as appropriate) are sealed in as many places as necessary to ensure
security. Seals must be signed and dated before use. On receipt at
the laboratory, the custodian must check (and certify, by completing
logbook entries) that seals on boxes and bottles are intact.

Strapping tape should be placed over the seals to ensure that seals

are not accidentally broken during shipment.

6.1.2 Documentation

Sample Identification

A1l containers of samples collected from the Dead Creek project
will be identified using the following format on a label or tag fixed
to the sample container {Tlabels are to be covered with Mylar tape):

DC-XX-00/D

¢ DC - This set of initials indicates the sample is from the
Dead Creek project.

o XX - These characters identify thé sample location. Actual
sample locations will be recorded in the task log.

o 0/D - This character will be either "0" for original sample,
or "D" for duplicate.

Each sample will be labeled and sealed immediately after collec-
tion. To minimize handling of sample containers, labels will be
filled out prior to sample collection. The sample label will be
filled out using waterproof ink and will be firmly affixed to the
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sample containers and protected with Mylar tape. The sample label
will give the following information:

Date,

Sample number,
Sample volume,
Analysis required,
pH, and
Preservation.

Daily Logs

Daily Jogs and data forms are netessdry v pruvidre sefficiat
data and observations to enable participants to reconstruct events
that occurred during the project and to refresh the memory of the
field personnel if called upon to give testimony during legal proceed-
ings. All daily logs will be kept in a bound waterproof notebook con-
taining numbered pages. All entries will be made in waterproof ink,
dated, and signed. No pages will be removed for any reason. Correc-
tions will be made according to the procedures given at the end of
this section. The daily logs will include a site log and a task log.

The Site Log is the responsibility of the site team leader and
will include a complete summary of the day's activity at the site.

The Task Log will include:

e Name of person making entry (signature).
o Names of team members on-site.
o Levels of personnel protection:
- Level of protection originally used,
- Changes in protection, if required, and
- Reasons for changes.
e Time spent collecting samples.
e Weather conditions.
& Documentation on samples taken, including:
- Sampling location and depth station numbers;
- Sampling date and time, sampling personnel; and
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- Type of sample (grab, composite, etc.), matrix.
On-site measurement data.
Field observations and remarks.

)
°

e Weather conditions, wind direction, etc.
e Unusual circumstances or difficulties.
.

Initials of person recording the information.

Corrections to Documentation

Notebook

As with any data logbooks, no pages will be removed for any rea-
son. If corrections are necessary, these must be made by drawing a
single line through the original entry (so that the origirnal entry can
still be read) and writing the corrected entry alongside. The correc-
tion must be initialed and dated. Most corrected errors will require
a footnote explaining the correction.

Sampling Forms

As previously stated, all sample identification tags, chain-of-
custody records, and other forms must be written in waterproof ink.
None of these documents are to be destroyed or thrown away, even if
they are illegible or contain inaccuracies that require a replacement
document,

If an error is made on a document assigned to one individual,
that individual may make corrections simply by crossing a line through
the error and entering the corrected information. The incorrect
information should not be obliterated. Any subsequent error discov-
ered on a document should be corrected by the person who made the
entry, All corrections must be initialed and dated.

Photographs
Photographs will be taken as directed by the team leader. Docu-

mentation of a photograph is crucial to its validity as a representa-
tion of an existing situation., The following information will be
noted in the task log concerning photographs:

e Date, time, location photograph was taken,
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o Photographer (signature),

e Weather conditions,

) Descrfption of photograph taken,
® Reasons why photograph was taken,

¢ Sequential number of the photograph and the film roll number,
and '

o Camera lens system used.

After the photographs have been developed, the information
recorded in the field notebook should be transferred to the back of

the photographs.

6.1.3 Sample Handling, Packaging, and Shipping

The transportation and handling of samples must be accomplished
in a manner that not only protects the integrity of the sample but
" also prevents any detrimental effects due to the possible hazardous
nature of samples. Regulations for packaging, marking, labeling, and
shipping hazardous materials are promulgated by the United States
Department of Transportation (DOT) in the Code of Federal Regulations,
49 CFR 171 through 177.

All chain-of-custody requirements must comply with standard oper-
ating procedures in the USEPA sample handling protocol. All sample
control and chain-of-custody procedures applicable to the E & £ Ana-
lytical Services Center (ASC) are presented in E & E's Laboratory and
Field Personnel Chain-of-Custody Documentation and Quality Assurance/
Quality Control Procedures Manual, 1986.

SEMEmGLR

Sample Packaging
Samples must be packaged carefully to avoid breakage or contami-

nation and must be shipped to the laboratory at proper temperatures.
The following sample packaging requirements will be followed:
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Sample bottle lids must never be mixed. A1l sample lids must
stay with the original containers. Custody seals must be
affixed.

The sample volume level can be marked by placing the top of
the label at the appropriate sample height, or with a grease
pencil. This procedure will help the laboratory to determine
if any leakage occurred during shipment. The Tabel should not
cover any bottle preparation QA/QC marks.

A1l sample bottles must be secured with a custody seal and
placed in a plastic bag to minimize the potential for vermicu-
Tite contamination.

Shipping coolers must be partially filled with packing mate-
rials to prevent the bottles from moving during shipment.

The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another.

The environmental samples are to be cooled. The use of "blue
ice" or some other artificial icing material is preferred. If
necessary, ice may be used, provided that it is placed in
plastic bags. Ice is not to be used as a substitute for pack-
ing materials,

Any remaining space in the cooler should be filled with inert
packing material. Under no circumstances should material such
as sawdust, sand, etc., be used.

A duplicate custody record must be placed in a plastic bag and
taped to the bottom of the cooler 1lid.

The ASC does not knowingly accept samples with high levels of
radioactivity or dioxins, or any samples for which ASC handling
procedures may be Insutticient to protect laboratory employ-
ees. Project staff and field staff must take all feasible
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precautions, including discussions with site officials and com-
pany representatives, and site observations to ensure that
neither they nor ASC personnel are exposed to unduly hazardous
materials. Note that field staff are (in many cases) equipped
with personal protection and breathing apparatus not available
to ASC personnel,

Shipping Containers

Environmental samples will be properly packaged and labeled for
transport and dispatched for analysis to the Ecology and Environment,
Inc., Analytical Services Center located at 4285 Genesee Street,
Buffalo, New York, 14225. A separate chain-of-custody record must be

prepared for each container. The following requirements for shipping
containers will be followed.

Shipping containers are to be custody-sealed for shipment as
appropriate. The container custody seal will consist of filament tape
wrapped around the package at least twice and custody seals affixed in
such a way that access to the container can be gained only by cutting
the filament tape and breaking a seal.

Field personnel will make arrangements for trahsportation of
samplies to the ASU. Wnen custody is relinquished to a shipper, field
personnel will telephone the ASC custodian (716/631-0360) to inform
him of the expected time of arrival of the sample shipment and to
advise him of any time constraints on sample analysis. The ASC must
be notified as early in the week as possible, and in no case later
than 3 p.m. (eastern time zone) on Thursday, regarding samples
intended for Saturday delivery, Samples will be retained by the ASC
for 30 days after the final report is submitted.

Marking and Labeling

o Use abbreviations only where specified.

The words "This End Up" or "This Side Up" must be clearly
printed on the top of the outer package. Upward pointing
arrows should be placed on the sides of the package. The

oY
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words "Laboratory Samples" should also be printed on the top

of the package.

After a container has been sealed, two chain-of-custody seals
are placed on the container, one on the front and one on the
back. The seals are protected from accidental damage by
placing strapping tape over them.
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7. CALIBRATION PROCEDURES AND FREQUENCY

All instruments-and equipment used during sampling and analysis
will be operated, calibrated, and maintained according to the manufac-
turer's guidelines and recommendations as well as criteria set forth
in the analytical methodology of the Contract Laboratory Program for
organic and inorganic analyses. Operation, calibration, and main-
tenance will be performed by personnel properly trained in these pro-
cedures, Documentation of all routine and special maintenance and
calibration information will be maintained in an appropriate logbook
or reference file and will be available on request. Table 7-1 lists
the major instruments to be used for sampling and analysis.

Laboratory capabilities will be initially demonstrated for
instrument and reagent/standards performance as well as accuracy and
precision of analytical methodology. Daily GC/MS performance tests
will be implemented as required and are referenced in the methods to

be used.

7-1
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Table 7-1

LIST OF MAJOR INSTRUMENTS TO BE USED IN
THE DEAD CREEK SAMPLING AND ANALYSIS PROGRAM*

e MSA 260 07 Explosimeter

e HNu PI-101 Photoionization Analyzer

e Organic Vapor Analyzer Foxboro (128)

e Temperature/Conductivity Meter - Portable

¢ Hewlett Packard (HP) 1000 computer with RTE-6 operating
system; equipped with Aquarius software for control and
data acquisition from up to four gas chromatograph/mass
spectrometer UL/ M) systems; tumMuinet ‘Witey urb
Nat 1onal Bureau of Standards (NBS) mass spectral
library; and data archiving on magnetic tape.

e HP5993 GC/MS equipped with packed columns for analysis
of volatile organic compounds.

» HPS995C GC/MS equipped with both packed and capillary
columns for analysis of all priority pollutant organic
compounds.

e HP5970 Mass Spectral Detector interfaced with an HP5890
GC for capillary column determination of semi-volatile
priority pollutant compounds.

e Tekmar LSC-2 Liquid Sample Concentrator for volatile
organic analysis.

e Hewlett Packard Model 7675A Automated Purge and Trap
Samp ler.

e Varian 6000 and 3700 Gas Chromatrographs (total 3)
equipped with flame ionization, electron capture,
phototonization and Hall detectors as appropriate far
various analyses

8 Spectra-Physics Model SP 4100 and SP 4270 Computing
Integrators.

e Instrumentation Laboratory Model 457 Fully Automated
Atomic Absorption Spectrophotometer, including a Model
655 fFurnace Atomizer.

e Perkin Elmer 5000Z Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer and
Zeeman background correction system.

e Perkin Elmer PE II Inductively Coupled Argon Plasma
(ICAP) Spectrometer.

*Calibrated, maintained, and operated according toc manu-
facturer's specifications and all QC protocols within the
appropriate methodology. Both lamps (10.2 ev, 11.7 ev)
will be used with the HNu Photoionizer. Isobutylene will
be used as the calibration gas. The HNu, the OVA, and
the MSA 260 0; Explosimeter will be calibrated, at a
minimum, before use each day, or as required if fieid
problems arise.
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8. ANALYTICAL PROCEDURES

Analytical methods to be utilized for the sampling tasks are
referenced in USEPA documents: Contract Laboratory Program - Organic
Analysis, Statement of Work (SOW), Multimedia, Multiconcentration,
Revised July 1985 and Inorganic Analysis, SOW No. 784, July 1984. In
addition, groundwater samples from the five residential wells will be

analyzed for low-level volatile organic compounds. The gas chromato-
graphic methods to be utilized are referenced within the following
documents: the Determination of Halogenated Chemicals in Water by the
Purge and Trap Method, Method 502.1, April 1981: and the Analysis of
Aromatic Chemicals in Water by the Purge and Trap Method, Method
503.1, May 1980.

Included in Tables 8-1 through 8-5 are detection iimits for tne
GC/MS and GC organic analysis and inorganic (metals) analysis. Tables
8-6 through 8-8 include QC guidelines for inorganic analysis. Refar
to sections 4 and 13 of this document for additional QC information
regarding spike recovery and RPD 1limits. Information on sample con-
tainers, preservation, and holding times are presented in Section 5 of
this document.

Methodology references contain specific QC criteria associated
with the particular methods. These specific requirements include
calibration, tuning, and QC samples and are described in detail within
the methods. Daily performance tests and demonstration of precision
and accuracy are required.

In addition, all analytical staff members will follow E & E
protocol as set forth in E & £'s Laboratory and Field Parsonnel

8-1
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DEAD CREEK ORGANIC ANALYSIS HAZARDOUS SUBSTANCE LIST (HSL)

Detection Limits

Low
Low So1l/
Water Sediment
Compound CAS Number (ug/L) (ug/&q)

Volatiles
Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chlorethane 75-00-3 10 10
Methylene chloride 75-09-2 5 5
Acetone 67-64-1 5 10
Carbon disulfide 75-15-0 5 5
1,1-dichlorcethene 75-35-4 5 5
1,1-dichloroethane 75-35-3 5 5
trans-1,2-dichloroethene 156-60-5 5 5
Chioroform 67-66-3 S 5
1,2-dichloroethane 107-06-2 ) 5
2-but anone 78-93-3 10 10
1,1,1-trichloroethane 71-55-6 5 5
Carbon tetrachloride 56-23-5 5 5
Vinyl acetate 108-05-4 10 10
Bromodichloromethane 75-27-4 5 5
1,1,2,2-tetrachloroethane 79-34-5 5 5
1,2-dichloropropane 78-87-5 5 S
trans-1,2-dichloropraopene 10061-02-6 5 S
Trichloroethene 79-01-6 S 5
Dibromochloromethane 124-48-1 b 5
1,1,2-trichloroethane 79-00-5 5 5
Benzene 71-43-2 S S
c1s-2,3-dichloropropene 10061-01-5 5 S
2-chloroethyl viny! ether 110-75-8 10 10
8romoform 75-25-2 5 5
2-hexanone 591-.78-6 10 10
4-methyl-2-pent anone 108-10-1 10 10
Tetrachloroethene 127-18-4 5 S
Toluene ' 108-88-3 5 5
Chlorobenzene 108-90-7 S S
Ethyl benzene 100-41-4 S 5
Styrene ’ 100-42-5 5 5
Total xylenes 5 5

*Referenced - USEPA Contract Laboratory Program, revised July 1985.

Not e:

Medium Water Cantract Required Detection Limits (CRDL) for Volatile
HS. Compounds are 100 times the 1ndividual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for

Volatile HSL Compounds are 100 times the 1individual Low So01l/Sediment
CRDL.
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Detection Limits

Low
Low So1l/
Water Sediment

Compound CAS Number (ug/L) (ug/kg)
Semi-Volatiles
Phenol 108-95-2 10 330
bis(2-chloroethyl) ether 111-44-4 10 330
2-chlorophenocl . 95-57-8 10 330
1,3-dichlorobenzene 541-73-1 10 330
1,4-dichlorobenzene 106-46-7 10 330
Benzyl alcohol 100-51-6 10 330
1,2-dichlorobenzene 95-50-1 10 330
2-methylphenol 95-48-7 10 330
bis(2-chloroisopropyl) 39638-32-9 10 330
ether
4-methylphenol 106-44~5 10 330
N-nitroso-Dipropylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-n1trophenol 88-75-5 10 330
2,4-dimethyIphenol 105-67-9 10 330
Benzoic acid 65-85-0 50 1,600
bis(2-chloroethoxy) 111-91-1 10 330
methane
2 ,4-dichlorophenol 120-83-2 10 330
1,2,4-trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-chloroaniline 106-47-8 10 330
Hexachlorobut adiene 87-68-3 10 330
4-chloro-3-methylphenal 59-50-7 10 330
{para-chloro-meta-cresol)
2-methylnaphthalene 91-57-6 10 330
Hexachlorocyclopent adiene 77-47-4 10 330
2,4,6-trichlorophencl 88-06-2 10 330
2,4,5-trichlorophenol 95-95-4 50 1,600
2-chloronaphthalene 91-58-7 10 330
2-nitroaniline 88-74-4 50 _ 1,600
Dimethyl phthalate 131-11.3 10 330
Acenaphthylene 208-96-8 10 330
J-nitroaniline 99-09-2 Sa 1,600
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Detection Limits

Low
Low So1l/
Water Sediment
Compound CAS Number (ug/L) (ug/kg)
Semi-Volatiles
Acenaphthene 83-32-9 10 330
2,4-dinitrophenol 51-28-5 50 1,600
4-nitrophenol 100-02-7 S50 1,600
Dibenzofuran 132-64-9 10 330
2 ,4-dinitrotoluene 121-14-2 10 330
2,6-dinitrotoluene 606-20-2 10 330
Diethylphthalate 84-66-2 10 330
4-chlorophenyl phenyl ether 7005-72-3 10 330
Fluorene B6-73-7 10 330
4-nitroaniline 100-01-6 50 1,600
4,6-dinitro-2-methylphenol 534-52-1 50 1,600
N-nitrosodiphenylamine 86-30-6 10 330
4-bromophenyl phenyl ether 101-55-3 10 330
Hexachlorobenzene 118-74-1 10 330
Pent achlorophenol B87-86-5 50 1,600
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Di-n-butylphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butyl benzyl phthalate 85-68-7 10 330
3,3' -dichlorobenzidine 91-94-1 20 660
Benzo{a)anthracene 56-55-3 10 330
bis(2-ethylhexyl)phthalate 117-81-7 10 330
Chrysene 218-01-9 10 330
Di-n-octyl phthalate 117-84-0 10 330
Benzo(b)fluoranthene 205-99-2 10 330
Benzo(k)fluoranthene 207-08-9 10 330
Benzg(a)pyrene 50-32-8 10 330
Indeno(1,2,3-cd)pyrene 193-39-5 10 330
Dibenz(a,h)anthracene $3-70-3 10 330
Benza(g,h,1)perylene 191-24-2 10 330

Note:

Medium Water Contract Required Detection Limits {(CRDL) for Semi-
Volatile HR. Compounds are 100 times the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits {CRDL) for

Semi-Volatile HSL Compounds are 60 times the individual Low Soil/Sed-
iment CRDL.
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Detection Limits

Low
Low So1l/
Water Sediment
Compound CAS Number (ug/L) (ug/kg)
Pesticides and FPolycniorindvet Lipmeny'ns APl
alpha-BHC 319-84-6 0.05 8
bet a-BHC 319-85-7 0.05 8
delta-BHC 319-86-8 0.05 8
gamma-BHC (lindane) 58-89-9 0.05 8
Heptachlor 76-44-8 0.05 8
Aldrin 309-00-2 0.05 8
Heptachlor Epoxide 1024-57-3 0.05 8
Endosul fan [ 959-98-8 0.05 8
Dieldrin 60-57-1 g.10 16
4,4'-DDE 72-55-9 0.10 16
Endosulfan 11 33213-65-9 0.10 16
4,4'-DDD 72-54-8 0.10 16
Endosul fan Sulfate 1031-07-8 0.10 16
4,4'-DDT 50-29-3 0.10 16
Endrin Ketone 53494-70-5 0.10 16 -
Methoxychlor 72-43-5 0.5 80
Chlordane 57-74-9 0.5 80
Toxaphene 8001-35-2 1.0 160
Aroclor-1016 12674-11-2 8.5 80
Aroclor-1221 11104-28-2 a.5 80
Aroclor-1232 11141-16-5 g.5 30
Aroclor-1242 53469-21-9 0.5 80
Arocloc-1248 12672-29-6 0.5 80
Aroclor-1254 11097-69-1 1.0 160
Aroclor-1260 11096-82-5 1.0 160

Notes:

Medium Water Contract Required Detection Limits (CRDL} for Pesticide/
PCB HSL Compounds are 100 times the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for
Pestic1de/PCB HSL compounds are 15 times the individual Low So01l/Sed-

1ment CRDL.

Detection limits listed for soil/sediment are based on wet weight.
The detection limits calculated by the laboratory for soil/sediment,
calculated on dry weight basis, as required by the contract, will be

higher.

Specific detection limits are highly matrix dependent.
limits listed herein are provided for quidance and may not alwavs pe

achlavable,

The detection
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Table 8-2

METHOD OETECTION LIMITS (MDLs)
FOR SELECTED ORGANOHALIDES

Section No. 8

Revision No. )
Date: May 1986
Page: 6 of 13

MpLA ML B

Compound (ug/1) (ug/1)
Methyl chloride 0.01 0.001
vinyl chloride 0.006 0.01
Methyl bromide 0.1 0.03
Ethyl chloride 0.008 30.003
1,1-dichlorgethylene 0.003 0.003
1,1-dichloroethane 0.002 0.003
Methylene chloride* -- -
cisetrans-1,2-dichloroethylene 0.002 0.002
Chlorofom 0.002 0.002
1,2-dichloroethane 0.002 0.002
1,1,1-trichloroethane 0.003 0.001
Carbon tetrachloride 0.003 0.002
Bromodichloromethane 0.002 0.003
Dichloroacetonitrile 0.04 0.04
1,1,2-trichloroethylene 0.0007 0.0006
Chlorodibromnomethane 0.005 0.008
1,1,2-trichloroethane 0.007 0.002
1,2~dibromoethane 0.03 0.24
2-chloroethylvinyl ecmer i 0.32
2-chloroethylethyl ether 0.02 0.01
Bromoform 0.02 .05
1,1,2,2-tetrachloroethane 0.01 0.004
1,1,2,2-tetrachloroethylene 0.001 0.C01
Chlorobenzene 0.001 0.005
Y Ahnmnstnhlanopranane QiR VRS

MDLA - Method detection limit at 99% confidence that the value is not zera.

MDLB - Estimated method detection limit.

*Average background level for methylene chloride 0.1 ug/L.

Reference - USEPA - The Determination of Halogenated Chemicals in Water by
the Purge and Trap Method 502.1, EPA #600/4-81-059, April 1981.
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Table 8-3

ARCMAT IC COMPOUNDS
LOWER LIMITS OF DETECTION

Section No. 8
Revision No. 1

Date:
Page:

Lower Limit
of Detection

Compo:~d (ug/1)*
Benzene 0.02
1,1,2-trichloroethylene 0.01
a-trifluorotoluene 0.02
Toluene 0.02
1,1,2,2-tetrachloroethylene 0.01
Ethylbenzene . 0.002
1,chlorocyclohexene-1 0.008
p-xylene 0.002
Chlorobenzene 0.004
m-xvlene 0.004
o-xylene 0.004
Iso-propylbenzene 0.005
Styrene 0.008
n-propylbenzene 0.009
tert-butylbenzene 0.006
o-cniorcto'luene UYL
Bromobenzene 0.002
sec-butylbenzene 0.02
1,3,5-trimethyibenzene 0.003
p-cymene 0.009
1,2,4-trimethylbenzene 0.006
p-dichlorobenzene 0.006
m-dichlorobenzene 0.006
n-butylbenzene 0.02
2,3-benzofuran 0.03
o-dichlorobenzene 0.02
Hexachlorobutadiene 0.02
1,2,4-trichlorobenzene 0.03
Naphthalene 0.04
1,2,3-trichlorobenzene 0.03

*Lower Limit of Detection - 99% confidence that the value is not

zero calculated from 7 runs at 0.04 /1,

Reference - USEPA - The Analvsis of Aromatic Chemicals in Water

by the Purge and Trap Method 503.1,

May 1990.

0]

EPA #600/4-81-057,
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Table 8-4*

Section No. 8
Revininn No. 1

Date:
Page:

ELEMENTS DETERMINED BY INOUCTIVELY COUPLED
PLASMA EMISSION OR ATOMIC ABSORPTION SPECTROSCOPY -

Contract Required
Detect ion Level

Element (ug/L)
Al uninum 200
Ant imony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5,000
Chromium 10
Cobslt 50
Copper 25
Iron 100
Lead S
Magnesium 5,000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5,000
Selenium 5
Silver 10
Sodium 5,000
Thallium 10
Tin 40
Vanadium S0
Zinc 20

*Referenced - USEPA Contract Laboratory Program, July 1984.

§-8
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Table 8-5*
CYANIDE DETERMINATION

Contract Required
Detect ion Level

(ug/L)

Element

Cyanide 10

*Referenced - USEPA Contract Laboratory Program, July 1984,
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Table B-6*

INITIAL AND CONTINUING CALIBRATION VERIFICATION
CONTROL LIMITS FOR INODRGANIC ANALYSES

% of True Value

NSO O
Low High
Anal yt ical Method Inorganic Species Limit Limit
ICP Spectroscopy/ Met als 90 110
Flame Atomic
Absorpt ion
Spectrametry
Furnece AA Metals 950 110
Tin 80 120
Cold Vapor AA Mercury 80 ' 120
Other Cyanide 30 110

*Referenced - USEPA Contract Laboratory Program, July 1984.

8-10
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Table 8-7%

INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS
- USED FOR ICP INTERFERENCE CHECK SAMPLE

Anal yt es (mg/L) Interferents (mg/L)
Silver 0.5 Al uminum 500
Arsenic 1.0 Calcium 500
Barium 0.5 Iron 500
Beryllium 0.5 Magnesium S00
Cadm iym 1.0

Cobalt 0.5

Chromium 0.5

Copper 0.5

Manganese 0.5

Nickel 1.0

Lead 1.0

Ant imony 1.0

Selenium 1.0

Thallium 1.0

Vanad ium 0.5

Zinc 1.0

*Referenced - USEPA Contract Laboratory Program, July
1984,
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Table 8-8

INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS
USED FOR INTERFERENCE MEASUREMENTS [N TABLE 8.7+

Analytes «mg/L) Interferents {mg/L)
Aluminum 10 Al uminum 1,000
Arsenic 10 Calcium 1,000
Boraon 10 Chromium 200
Bari1um ! Copper 200
Beryllium 1 Iron 1,000
Calcium 1 Magnes1 um 1,000
Cadmium 10 Manganese 200
Cobalt 1 Nickel 200
Chromium ! Titanium . 200
Copper ! Vanadium 200
Iraon 1
Magnesium !

Manganese !
Mol ybdenum 10
Sod1um 10
Nickel 10

lead ' 10
Ant imony 8!

Selenium 10
S1licon :

Thallium 10
Vapadiom, 1
Zinc 10
Note: 100 + 20% recovery required for ICP interference check.

*Referenced - USEPA Contract Laboratory Pragram, Revised July 1984,
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9. ODATA REDUCTION, VALIDATION, AND REPORTING

QA/QC requirements from both methodology and company protocols
will be strictly adhered to during sampling and analytical work. Al
data generated will be reviewed by comparing and interpreting results
from chromatograms (responses, stability of retention times), accuracy
(mean percent recovery of spiked samples), and precision (reproduci-
bility of results). Refer to Section 10 for detailed discussion of
QA/QC protocol.

A1l calculations and data manipulations are included in the
apnranriate methadnlaqy references. Cantral charts and calibration
curves will be used to review the data and identify outlying results.

Prior to the submission of the report to the client, all data
will be evaluated for precision accuracy and completeness. Specific
procedures for data validation are included in Exhibit E: Quality
Assurance/Quality Control Requirements, in the CLP Statement of Work
as referenced in Section 8 of this document. Sections 4, 8, and 13 of
this document include some of the quality control criteria to be
utilized in the data validation process.

Data storage and documentation will be maintained using logbooks
and data sheets that will be kept on file. Analytical and field QC
will he documented and included in the report. The central file will
be maintained for the sampling and analytical effort for a period of
five years after the final report is issued.

Reports will be reviewed by the laboratory supervisor, the QA
officer, ASC manager and/or director, and the project manager. The
following information will be included in the analytical reports:
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Scope and Application

- Type of analyses, parameters of interest, Method Detec-
tion Limits (MDLs), acceptance criteria for precision,
accuracy, and completeness

Analytical Methods (referenced)

Method Blank Analysis

- Types of impurities and contamination

Quality Control

- Demonstration of competence by meeting limits for accept-
ance criteria for precision, accuracy, and completeness

- Records kept and reported with sample results
Criteria for Quantitative Identification

- Results reported in ug/1, ug/kg or mg/1, mg/kg
Method Verification

- Demonstration of precision and accuracy

Calibration

- Internal/external standards used

Daily Performance Tests for Instrumentation
- Tuning and calibration

Criteria for Qualitative Identification
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- Criteria for positive identification

- Chromatograms

The following information will not be included in the analytical
reports but are available within the Sampling Plan, QAPP, and Health
and Safety documents for the Dead Creek Project.

10.

11.

12.

13.

14.

Safety

- Detailed summary of safety protocols followed

Apparatus and Materials

- Sampling equipment, instruments used for analysis
Reagents

- Types of reagents used, preparation of standard solutions
Sampling

- Techniques used

Sample Preservation and Handling

Figure 9-1 presents a Data flow/reporting scheme,

9-3



Section No. 9
Revision No. )
Date: May 1986
Page: 4 of 4

DATA GENERATED BY ANALYSTS

DOCUMENTED IN LOGBOOKS/DATA SHEETS OR ON MAGNETIC TAPE
DATA APPROVED BY RESPECTIVE LAB SUPERVISOR

DATA TABULATED AND COMPILED INTO REPORT FORMAT
(Job File)

'

REPORT APPROVED BY RESPECTIVE SUPERVISOR

REPORT APPROVED AND VAL.IDATED BY QA OFFICER
{Report Package Validated Utilizing CPL Review Criteria)

Y

REPORT APPROVED BY LABORATORY MANAGER

\/

REPORT APPROVED BY PROJECT MANAGER

VALIDATED ANALYTICAL REPORT PACKAGE SUBMITTED TO CLIENT

Figure 9—1 DATA FLOW/REPORTING SCHEME
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10. INTERNAL QUALITY CONTROL CHECKS

QC data is necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination of
glassware and reagents. Laboratory-based QC will comprise at least
10% of each data set generated and will consist of standards, repli-
cates, spikes, and blanks. Depending upon the particular method used,
QC may be more rigorous, but at a minimum, one spike or replicate per
10 samples and one method blank per 20 samples or run, whichever is
greater, will be utilized for every analytical run. Field duplicates
and field blanks will be analyzed by the laboratory as samples and
will not necessarily be identified to the laboratory as duplicates or
blanks. Split samples in the field will be provided to IEPA upon
request to be analyzed independently. Calculations will be performed
for recoveries and standard deviations along with review of retention
times, response factors, chromatograms, calibration, tuning, and all
other QC information generated. All QC data, including split samples,
will be documented in the site logbook. QC records will be retained
and results reported with sample data. Specific QC requirements for
the organic and inorganic analyses are incorporated in USEPA's Con-
tract Laboratory Program, Scope of Work for Organic and Inorganic
Analyses.

Blank Samples
Blank samples are analyzed in order to assess possible contamina-
tion from the field and/or laboratory so that corrective measures may

be taken, if necessary. B8lank samples include:
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o Field Blanks - These blank samples are exposed to field and
sampling conditions and analyzed in order to assess possible

contamination from the field.

e Method Blanks - These blank samples are prepared in the lab-
oratory and are analyzed in order to assess possible labora-

tory contamination,

e Reagent and Solvent Blanks - These blank samples are prepared

in the laboratory and analyzed in order to determine the back-
ground of each of the reagents or solvents used in an analy-
sis.

Analytical Replicates

Replicate samples are aliquots of a single sample that is split
on arrival at the laboratory or upon analysis. Renlicates may hr made
if no duplicates are provided by the field sampling team; however,
their purposes are not always interchangeable. Significant differ-
ences between two replicates that are split in a controlled laboratory
environment usually are due to poor analytical technique.

Calibration Standards

A calibration standard is prepared in the laboratory by dis-
solving a known amount of a pure compound in an appropriate matrix.
The final concentration calculated from the known quantities is the
true vatue of the standard. The results obtained from these standards
are used to generate a standard curve and thereby quantitate the com-
pound in the environmental sample. A minimum of three calibration
standards will be used to generate a standard curve for all analyses.

Check Standard
A check standard is prepared in the same manner as a calibration

standard or may be obtained from USEPA. The final concentration cal-
culated from the known quantities is the "true" value of the standard.
The important difference in a check standard is that it is not carried
through the same process used for the environmental samples, but is
analyzed without digestion or extraction. A check standard result is

10-2
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used to validate an existing concentration calibration standard file
or calibration curve. The check standard can provide information on
the accuracy of the instrumental analytical method independent of var-
jous sample matrices.

Spike Sample

A sample spike is prepared by adding to an environmental sample
(before extraction or digestion), a known amount of pure compound of
the same type that is to be assayed for in the environmental sample.
These spikes simulate the background and interferences found in the
actual samples and the calculated percent recovery of the spike is
taken as a measure of the accuracy of the total analytical method.
When there is no change in volume due to the spike, it is calculated

as follows:
100 (0-X)
PR =
T

where, % R Percent recovery;

D
i

= Measured value of analyte; and

>
"

Measured value of analyte concentration in the sample
before the spike is added.

Tolerance limits for acceptable percent recovery are established in
the methodology references and presented in Section 8 of this docu-

ment.,

Internal Standard

An internal standard is prepared by adding a known amount of pure
compound to the environmental sample; the compound selected is not one
expected to be found in the sample, but is similar in nature to the
compound of interest. Internal standards are added to the environ-
mental sample just prior to arnaiysis. (Note: Internal standards and
surrogate spikes are different compounds. The internal standard is
for quantification purposes using the relative rasponse factor;
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surrogate spikes indicate the percent recovery and therefore the
efficiency of the methodology.)

Matrix Spike/Duplicate

Aliquots are made in the laboratory of the same sample and each
aliquot is treated exactly the same throughout the analytical method.
Spikes are added at approximately 10 times the method detection limit,
The percent difference between the values of the duplicates, as calcu-
lated below, is taken as a measure of the precision of the analytical
method:

2 (Dy - D) x 100
<0 1- 5

(01 + Do)
where, % D = Percent difference,
D; = First sample value, and
D, = Second sample value {duplicated).

The tolerance limit for percent differences between laboratory dupli-
cates should not exceed 15% for validation in homogeneous samples.
Refer to Section 8 for criteria on percent difference. Acceptable
percent differences may vary depending on actual levels,

Quality Control Check Samples
Inorganic and organic control check samples are available from
USEPA free of charge and are used as a means of evaluating analytical

techniques of the analyst.
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11. PERFORMANCE AND SYSTEM AUDITS

Performance and system audits include careful evaluation of both
field and laboratory quality control. System audits are performed on
a regularly scheduled basis during the lifetime of the project to
determine the accuracy of the measurement systems.

System audits may be performed through split sampling in the
field and issuing the laboratory periodic blind samples. Split sam-
ples may be provided and will be documented. The I[EPA would compare
results of QA split samples analyzed by an independent laboratory with
analogous results obtained by £ & E on splits of the same samples.
Results will be reported to IEPA in a timely manner for this compari-
son. Blind samples will be analyzed by the laboratory utilizing
appropriate analytical methodology and results reported with sample
data.

Audits of field activities can be carried out to evaluate sam-
pling activities such as sample identification, sample control, chain-
of-custody procedures, field documentation, and general sampling oper-
ations.

The Project Manager and QA officer will create a schedule and
institute a program for regular system and performance audits.

One field and one laboratory audit will be performed by £ & E
during the project sampling and analytical activities. The field
audit will be performed by an E & E Health and Safety Officer and the
laboratory audit by E & E's corporate QA officer. Attachments 1 and 2
provided at the end of Appendix D contain evaluation sheets including
a field audit checklist and a laboratory evaluation checklist.
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IEPA previously conducted initial performance and system audits
during July and August 1985. IEPA will perform a scheduled systems
audit during sample analysis for the project.
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12. PREVENTIVE MAINTENANCE

All instruments and equipment will be maintained under service
agreements with the manufacturers and will be serviced and maintained
only by qualified personnel. All repairs, adjustments, and calibra-
tions will be documented in an appropriate logbook or data sheet that

will be kept on file.
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13. PROCEDURES FOR DATA ASSESSMENT

Performance of the following calculations will be documented and
included in the QC section,

13.1 ACCURACY

Accuracy is the difference between an average value and the
“true" value when the latter is known or assumed. The term "accuracy"
is normally used interchangeably with "percent recovery," and
describes either recovery of a known amount of analyte (spike) added
to a sample of known value, or recovery of a synthetic standard of
known value,

= 100 x lconcentration spike + sample) - sample

Recover :
Y (spike) concentration spike

= 100 x observed value
true value

Recovery (standard)

Average

The average (or arithmetic mean) of a set of “n" values is the
sun of the values divided by "n":
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13.2 PRECISION

Relative to the data from a single test procedure, precision is
Tne tegree Ul mdled) wyreemeth weng edividnal, mRagurements made
under prestrivet turdiiiunn . M wshimahe of shandand daviakian, is

normally used to describe the precision of a method.

Standard Deviation Estimate

Standard deviation estimate is the most widely used measure to
describe the dispersion of a set of data. Normally, X + S will
include 68%, and X + 2S5 will include about 95%, of the data from a

study.

b)) -_—
=1 (X5 - X)2

n-1

Relative Standard Deviation

The estimate of precision of a series of replicate measurements
will usually be expressed as the relative standard deviation, RSO:

SD
RSD = X X 100%

Percent Relative Difference

A measure of the difference between two samplies assumed to be
identical through dividing (splitting) an original sample, analyzing
each portion, identifying the values of the first replicate (X{) and
that. af the second replicate (X,). and dividing the difference by
the mean (X) of x; and xj.

X1 - X2
RP (percent) = 100 "“i*“
13.3 COMPLETENESS
Completeness is a measure of the amount of valid data obtained
from a measurement system compared to the total amount that was
expected to be obtained under normal conditions. A 95% completeness
figwe i usually reaquired far a particular analysis and overall proj-
ect objective.
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14. CORRECTIVE ACTION

Corrective actions can be initiated as a result of performance
and system audits, laboratory and interfield comparison studies, spe-
cific problems, and/or a QA program audit, to name a few.

Corrective actions may include altering procedures in the field,
conducting subsequent audits, or modifying laboratory protacol. Time
and type of corrective action, if needed, will depend on the severity
of the problem and relative overall project importance. The project
manager is responsible for initiating corrective action and the ASC
manager/director or the team leader for its implementation.

Precision and accuracy will be regularly tracked by the analyti-
cal staff to determine unacceptable results and to evaluate and imple-
ment corrective actions. Corrective actions may include but not be
limited to recalibration of instruments using freshly prepared cali-
bration standards; replacement of lots of solvent or other reagents
that give unacceptable blank values; additional training of laboratory
personnel; or reassignment, if necessary. Corrective actions in many
cases may need to be defined as the need arises.

[f substantial corrective action is required or if serious QA
problems are encountered, the IEPA will be notified by phone and in
wrihing a8 LW, A8 esihla, ALl durrective achian, will he imple-
mented and documented after notification and approval of [EPA.
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15. QUALITY ASSURANCE REPORTS

For the project sampling effort, no separate QA report will be
issued. Analytical and QC data will be included in the comprehensive
report summarizing data quality information for the entire project.

Reports will include where appropriate, periodic assessments of
accuracy, precision and completeness, results of performance and sys-
tem audits, and significant QA/QC problems and recommended solutions.

Bimonthly reports will be issued summarizing QA/QC activity as
well as problems/comments associated with the analytical and sampling
effort. Results from split/duplicate samples will be provided to IEPA
in a timely manner for comparison of results., Serious analytical
problems will be reported to [EPA by phone and in writing as soon as

possible.
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FIELD AUDIT CHECKLIST



Ecology and Environment, Inc.

FIELD AUDIT CHECXLIST

Briefing with On-Site Project Manager (SPM)

PROJECT NC. DATE OF AUDIT
PRCJECT MANAGER SIGNATURE OF AUDITOR

CFFICE LOCATION

Yes _ No __ N/A __ 1. Was a QA Project Plan and a Site Health and
Safety Plan plan prepared? If yes, what items
are addressed in the plan?

Comments:

was a briéfing held with project parzicipants?

[}
.

Yes No N/A

Comments:

Yes Ne N/A 3. Were additional instructions given to project
participants (i.e., changes in project plan)?

Comments:

Yes No N/A 4. Is there a written list of sampling locations
and descriptions?

Comments:




Yes

Yes

Yes _

Yes

No

No

No

N/A

N/A

No __ N/A __

N/A

Is there a map of sampling locations?

Comments:

Does the sampling team follow a system of
accountable documents?
If yes, what documents are accountable?

Comments:

Is there a list of accountable field documents
checked out to the SPM or designated person?
If yes, who checked them out?

Comments:

Is the transfer of field documents (Sample I.D.
Tags, Chain-of-Custody Records, logbooks,

etc.) from the SPM tc the field participants
documented in a logbook?

Comments:

0-1-3



PROJECT NC.

FIELD AUDIT CHECKLIST

Field Observations

DATE OF AUDIT

PROJECT MANAGER

SIGNATURE OF AUDITOR

TFFITE LWOCKHTIUN

Was permission granted to enter and inspect
the facility/sampling site?

Comments:

Is permission to enter the facility documented?

Comments:

Were split samples offered to the facility/
client? 1If yes, was the offer accepted or
declined?
Comments:

If the offer to split samples was accepted,
were the split samples collected?

Comnments:

Is the offering of split samples recorded?
Comments:

-1-4



Yes No N/A 6. If split samples were collected, are they
documented?
If yes, where are they documented?

Comments:

Yes No N/A 7. Are the number, frequency, and types of field
measurements and cbservations taken as speci-
fied in the project plan or as directed by
the SPM?

Conments:

Yes No N/A - 8. Are field measurements recorded (pH, tempera-
ture, conductivity, etc.)? Where?

Comments:

Yes No N/A 9. Are samples collected in the types of ccntainers
specified in the project plan cr as directec by
the SPM?

Comments:

Yes No N/A _ -—10. Are samples preserved as specified in the Proiect
Plan or as directed by the SPM?

Comments:
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Yes

Yes

Yes

No

Ne

N/A

N/A

11.

12.

Are the number, fregquency, and types of samples
collected as specified in the Project Plan or
as directed by the SPM?

Comments:

Are samples packed for preservation as specified
in the Project Plan (i.e., packed in ice, etc.)?

Comments:

Is sample custody maintained at all times?

Comments:
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PROJECT NO.

FIZLD AUDIT CHECKLIST

Document Control

DATE OF AUDIT

PROJECT MANAGER

SIGNATURE OF AUDITCR

OFFICE LOCATION

Yes No N/A 1.

Yes_No_N/A_ 2.
Yes bNo — N/A — 3.
Yes No N/A 4.

Have all unused and voided accountable docu-
ments been returned to the SPM by the team
mnembers?

Comments :

Have document numbers of all lost or destroyed
accountable documents been recorded in the
SPM's logbook?

Comments:

Are all samples identified with Sample I.D. Tags?

Comments:

Are all Sample I.D. Tags completec (e.q.,
station no., location, date, time, analyses,
signatures of samplers, type, preservatives,
etc.)?

Comments:
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Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

N/A

N/A

N/A

N/A

Are all samples collected listed on a Chain-
of-Custody Record?

if yes, describe the type of Chain-of-Custody
Record used.

Comments:

Are the Sample I.D. Tag numbers recorded on the
Chain-of-Custody Records?

Comments:

Does information on Sample I.D. Tags and Chain-
of-Custody Records match?

Comments:

Do the Chain-cf-Custody Reccrds indicate the
method of sample shipment?

Comments:

Is a Chain-of-Custody record included with
the samples in the shipping container?

Comments:




Yes No N/A 10. Do the sample traffic reports agree with the
Sample I.D., Tags?

Comments:

Yes _No __ N/A __ 1l1. If required, has a copy of a Receipt-For-Samples
form been provided to the facility?
Comments:

Yes No N/& 12. If required, was the offer of a receipt for

samples documented?

Cemments:

Yes __ No _ N/A __ 13. 1If used, are blank samples identified?
Comments:

Yes No N/A 14. If collected, are duplicate samrles icdentifi

on Sample I.D., Tags and Chain-of-Custody Records?

Comments:

Yes No N/A 15. 1If used, are spiked samples identified?

Conments:
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Yes No N/A 16. Are Field Noteboocks signed by the individual
who checked out the notebock from the SPM?
Comments:

Yes No N/A 17. Are Field Notebooks dated upon receipt from
the SPM?

Comments:

Yes __ No __ N/A7__ 18. Are Field Notebooks project-specific (by note-
book or by page)?

Comments:

Yas No __ N/A __ 19. Are Field Notebook entries dated and identified
by author?
Comments:

Yes No N/A 20. 1Is the facility's approval or disapproval %o

take photographs noted in a Field Notebook?
Comments:

Yes No N/A 21. Are photographs documented in Field Notebooks
(e.g., time, date, description of subject,
photographer, etc.)?

Comments:
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Yeas

Yes

Yes

Yes

No

No

. No

No

N/A

N/A

N/A

N/A

22.

23,

24.

25.

If a Polarcid camera is used, are photos matched
with Field Notebook documentation?

Comments:

Are Sample I.D. Tag numbers recorded in the
SPM logbook?

Comments:

Are Quality Control checks documented (i.e.,
calibration of pH meters, conductivity meters,
etc.)?

Comments:

Are amendments to the Project Plan documented
{on the Project Plan itself, in a project
logbook, elsewhere)?

Comments:
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FIELD AUDIT CHECKLIST

Debriefing with SPM or
Field Sampling Team Leader

PROJECT NO. DATE OF AUDIT
PROJECT MANAGER SIGNATURE OF AUDITOR
OFFICE LOCATION

Yes _ No __ N/A __ 1. Was a debriefing held with project partici-
pants after the audit was completed?
Comments : )

Yes __ No __ N/A __ 2. Were any recommendations made to project

participants during the debriefing?
If yes, briefly describe what recommendations
were made.

Comments:
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DOCUMENT AUDIT CHECKLIST

Closed Files

PROJECT NO. DATE OF AUDIT
PROJECT LOCATION SIGNATURE OF AUDITOR
OFPICE LOCATION

Yes _ No __ N/A __ 1. Have individual files been assembled (field
investigation, laboratory, other)?
Comments:
Yes _ No __ N/A __ 2. Is each file inventoried?
Comments:
Yes _ No __ N/A __ 3. Is a document numbering sytem used?
Comments:
Yes No N/A 4. Has each document been assigned a document con-

trol number?

Comments:
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Yes No N/A 5. Are all documents listed on the inventory
accounted for?

Comments:

Yes No N/A 6. Are there any documents in the file that are

not on the inventory?

Comments:
Yes __ N6 _ N/A __ 7. Is the file stored in a secure area?
Comments:
Yes No N/A 8. Are there any project documents that have been

declared enforcement sensitive?

Comments:
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DOCUMENT AUDIT CHECKLIST
Enforcement Sensitive Documents

PROJECT NO. DATE OF AUDIT

PROJECT LOCATION SIGNATURE OF AUDITOR

OFFICE LOCATION

Yes __ No __ N/A __ 1. Are Enforcement Sensitive documents stored in
a secure area separate from other project
documents?

Comments:

Yes No N/A 2. Are Enforcement Sensitive documents listed in

the project £ile?

Cammanss.

Yes __ No __ N/A __ 3. Is access to Enforcement Sensitive files
restricted?
Comments:

Yes No N/A q. Have classified documints been marked cr

stamped "Enforcement Sensitive?"

Conments:

Yes No N/A S. Is classified information inventoried:’

Ccoments:
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Yes No N/A 6. Is classified information numbered for
document control?

Comments:
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DOCUMENT AUDIT CHECKLIST
Active Project Files

PROJECT NO. DATE OF AUDIT
PROJECT LOCATION SIGNATURE OF AUDITOR
OFFICE LOCATION

Yes No N/A 1. Are project notebooks being maintained in

accordance with E & E policies?

Comments:

Yes _ No __ N/A _ 2. Are project activities logbocks being kept up
to date?
Comments:

Yes No N/A 3. Is each entry in the project activities logbook

identified by date and auther, if made bv

persons not originally assigned to the tcok?

Comments:

Yes No N/A 4. Are entries legible, factual, and made ir ink?

Comments:
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Yes

Yes

Yes

Yes

Yes

Neo

No

No

No

N/A

N/A

N/A

N/A

Are modifications to the project workplan noted
in the project activities logbook or elsevhere?

Comments:

Is an inventory of serialized field documents
(Sample I.D. Tags, Chain-of-Custody Records,
etc.) in the document control inventory logbook?

Comments:

Does the Field Notebook contain adequate informa-
tion about each sample including the Sample I.D.
Tag number, date, location, and information
necessary to reconstruct the sample?

Comments:

Are entries to the Field Notebock made in ink?

Comments:

Are corrections properly executed with one line
through the error in all project logbooks and
Field Notebocks?

Comments:
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Yes _ No __ N/A __ 10. Are all project notebooks and logbooks properly
labeled with the project number, site number/
designation, and title?

Comments:
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DOCUMENT AUDIT CHECKLIST

Document Control Officer

CFFICE LOCATION
DATE OF AUDIT
SIGNATURE OF AUDITOR

Yes __No __ N/A _ 1. Is an inventory of serialized field documents
(Sample I.D. Tags,; Chain-of-Custody Records,
Receipt-for-Samples Form, etc.) in the
document control inventory logbook?

e c e e e mtevwmy =mw g e e

Comments:

Yes No N/A 2. Are project materials secured during other
than working hours unless they are in use?

Comments:

Yes No N/A 3. Is Enforcement Sensitive material maintained
in a secured area with a check-out log at all
times?

Comments:
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Attachment 2

LABORATORY EVALUATION CHECKLIST



Ecology and Environment, Inc., (E & E)

Laboratory Evaluation Checksheet

Laboratory:

Address

Dacta

Contract Number:

Contract Title:

Personnel Contacted:

Name Ticle

-~ 4

Laboratory Evaluation Team:

Name Title
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ORGANIZATION AND PERSONNEL

TIEM Yes/No/NA Comments

Laboratory or Project Manager (individual
responsible for overall techaical effort):

Name:

Plasma Enis#ion
Spectroscopist

Name
Experience: ! year minimum requirement

Flameless Atomic Absorption Spectroscopist

Namze .
Experience: 1 year ninimum requirement

Inorganic Sample Preparation Expert

Name
Experience: 1 year ninimum requirement

“Flame and Cold Vapor AA Spectroscopist

Name:
> Experience: | year minimum requirement

N

Classical Inorganic Techniques Analyst:

Name:
Experience: 1 year minimum requirement

Requirements for experience as listed are minimsl and may be

increased for specific projects involving difficnlt samples
or unusual matrices. .-
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ITEM Yes/No/NA

Comments

GC/MS Operator:

Name:
Experience: 1 year ainimum requirement

GC/MS Spectral Interpretation Expert:

Name:
Experience: 3 years minimum requirement

Purge and Trap Expert:

Name:
Experience: 1 year ginimum requirement

Extraction Concentration Expert:

Name:
Experience: | yesac minimum requirement

Gas chromatography and/or
Pesticide Residue Analysis Expert:

Name:
Experience: 2 years minimum requirement

Do the perscnnel assigned to this project have
appropriate educational background to success-
fully accomplish the objectives of this project?




ITEM

Yes/No/NA

Comments

Do personnel assigned to this project have the
appropriate level and type of experience to
successfully accomplish the cbjectives of this
program?

Is the organization adequatealy staffed to
meet project commitments in a timely manner?

Does the laboratory Quality Assurance super-
visor report to senior management levels?

Was the Project Manager available during the
evaluation?

‘Was the Quality Assurance supervisor available
during the evaluation?

4

Does the laboratory have s Quality Assurance
Officer?



Samoling

ITEM ' Yes/No/NA

. Comments

Do sampling procedures follow contract
snecificaciaona?

Is a unique identification on each sample?

Is sampling information properly recorded such
as sample type, sampling location, date and time
of collection and name of sample collector?

Are written chain-of-custody procedures

available for review?
Are they in accordance with E & E/EPA guidelines?

Are tamper-proof seals used on samples
that are shipped?

-

Are Department of Transportation regulations -
in effect for samples that are shipped?

Are proper sample containers being used
as specified in E & E sample handling protocol?

Are prdper preservation techniques Eeing
used for the analytical wmethods and sample
types concerned?

;rc provisions made for the collection of QA
split samples?

Are provisions made for field blanks and

duplicate samples at an appropriate percentage (normally 102 each minimm

or 1 each per set, vhichever i e

Is waste to be bulked prior to off-site
disposal?

Are adequate facilities available to do
compatibility testing?




GENERAL FACILITIES-Sample Receipt, Storage, and Preparation Areas

When touring the facilities, give special attention to: (a) the overall
appearance of organization and neatness, (b) the proper maincenance of
facilities and instrumentation, (c) the general adequacy of the facilities to
accomplish the work.

ITEM Yes/No/NA Comments

Is a sample custodian designated for chain-of-
custody samples? If yes, name of sample
custodian.

Name:

Are vritten Standard Operating Procedures
(SOP's) developed for receipt and storage

of samples? Is a permanent logbook maintained
vith all pertinent sample information?

Is the appropriate portion of the SOP available
to the analyst at ghe sample receipt/storage

area? -
]

Are chain-of-custody seals checked for
integrity?

Are the sample shipping containers opened in a
manner to avoid possible laboratory contamination?

Are samples thact require preservation stored in
such a8 way as to maintain their preservation?

Are volatile samples stored separately from
semi-volatile samples?

Are adequate facilities provided for storage of
samples, including cold storage?

Is a system in effect which assures that the
cold storage temperature is maintained?

ATra temperature 2xcursions noted and are
sprerriate accticns taken when requirad?




ITEM _ Yes/No/NA

Comments

Is the laboratory maintained in a clean and
organized manner?

Does the laboratory appear to have adequate work-
space (120 sq feet, 6 linear feet of unencumbered

bench space per analyse)?
/

Are special facilities provided for handling
extremely toxic materials such as dioxin (e.g.,
glove box, controlled air)?

Are contamination-free work areas provided for
trace level analytical work?

Are exhaust hoods provided to allow contaminatiom-
free work with vol%:ile and hazardous materials?

b
!

Is the air flow of the hoods periodically . i
checked and recorded?

Are chemical waste disposal policies/procedures
well-defined and followed by the laboratory?

Is de-ionized water available for preparation of
standards and blanks (both for Inorganics and Organics)?

2
Are periodic safety briefings or lectures given?

:Are pariodic QA/QC or general meetings held at regular
intervals?

Does the laboratory have adequate safety devices
(eye vash stations, spill control stations, showers,
.first-aid statioms, etc.)

Are proper glassware cleaming procedures
appropriate to analyses followed?




ITEM Yes/No/NA

Comments

Is the analytical balance located away from drafc
and areas subject.to rapid temperature change?

Has the balance been calibrated and checked
within one year by a certified technician?

Is the balance routinely checked with appropriate
class S veights before each use and are the
results recorded in a logbook?

Is adequate chemical storage space available and
are chemicals properly segregated according to
class?

Are solvent storage cabinets properly vented as
appropriate for the prevention of possible
laboratory con:anigacion?

Are reagent grade or higher purity chemicals
used to prepare standards?

Are analytical reagents dated upon receipt?

Are reagent inventories maintained on a first-in,
Liner~an hasial

Are analytical reagents checked out before use?

Are fresh analytical standards prepared at a
frequency consistent with procedure requirements?

Are reference materials properly labeled with
concenctrations, date of preparation, and the
identity of the person preparing the sample?




INSTRUMENTATION

List the major laboratory instruments that will be used. Coaplete
and instrument evaluation form on each one. (Note manufacturer, model, year
of purchase, detectors, columms or other accessories should be listed.)

Instrument Analysis
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ITEM Yes/No/NA

Comments

Is a logbook maintained to keep track of the
preparation of spiking/calibration standards?

Are the primary standards traceable to NBS or
EPA standards?

Do the analysts record bench data in a neat and
accurate manner?

Does the supervisor periodically examine and
review the logbooks, notebooks and bench
sheets?

Are standards stored separately from sample
extracts?

Are volatile and stni-vélacilc solutions .
properly segregated? >

Is the appropriate portion of the SOP or
procedures manual available to the analyst
at the sample preparatiomn area?

Is the SOP for glassware washing posted at
the cleaning station?
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Instrument Evaluation Form

Instrument:

Instrument Mfg.

Model: Year of Acquisition:

Condition:

Calibration Frequency:

Service Maintenance Frequéncy:

Other Pertinent Information:

ITEM YES NO COMMENT

Are manufacturer's operating manuals readily
available to the operator?

Is there a calibration protocol available to the
operator? . -

Are calibration results kept in 2 permanent
record? (permanent log book listing calibratiouns,
instrument problems, etc. should be kept by each instrument.)

Is a permanent service record maintained?

Has the instrument been modified in any way?

Is the instrument properly vented?

SATISFACTORY?

Comments:

D-2-12



Analytical Mechodology

SPECLFIED IN
ANALYTE REFERENCE CONTRACT

YES NO

(24
]
™
._l

o
w



ITEM

Yes/No/NA

Comments

Are the icquired methods used?

Is there any unauthorized deviation from
contract methodology?

Are written analytical procedures provided to
the analysc?

Are reagent grade or higher purity chemicals
used to prepare standards?

Are fresh analytical standards prepared at a
frequency consistent with good QA?

Are reference materials properly labeled with
concentrations, date of preparation, and the
identity of the person preparing the sample?

Al

Is a standards preparation and tracking logbook
maintained? :

Do the analysts record bench data in a neat and
accurate manner?

Is the appropriate instrumentation used in
accordance with the required protocol(s)?
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Qualitv Control

ITEM Yes/No/NA

Comments

Does the laboratory maintain a Quality Control

Manual?

Does the manual address the important elements
of a QC program, including the following:

a. Persounnel?

b. Facilities and equipment?

c. Operation of instruments?

d. Documentation of procedures?

e. Procurement and inventory ptactice;? -
f. Preventive maintenance?

g. Reliabilicy of data?

h. Data validacion?

1. Feedback and corrective action?
j. Instrument calibraticn?

k. Recordkeeping?

1. Incernal audits?

Is the Site-Specific Quality Assurance Project Plan (QAPP)

(the technical portions of which should be included with the

contract provisions) available to laboratory personnel?

Are laboratory personnel familiar with the
QC requirements of the QAPP?




ITEM Yes/No/NA

Comments

Are QC responsibilities and reporting relation-
ships clearly defined?

Have standard curves been adequately documented?

Are laboratory standards traceable?

Are aquality control charts maintained for each
routine analysis?

Do QC records show corrective action when
analytical results fail to meet QC criteria?

Do supervisory personnel review the data and
QC results?
How promptly?

Are data calculations checked by a second - -
person?

Are data calculations documented?

Are recoveries of organic surrogates
documented?

Are limits of detection determined and
reported properly?

Are all data and records retained for the
required amount of time?

Are quality concrol data (e.g., standard curve,
results of duplication and spikes) accessible
for all analytical resulcs?

Do supervxsory personnel understand and agree to the
reporting requirements required by the Contract and
the Site-Specific QAPP?

Are outside standard QC samples (such as EPA samples) rum
at least twice a year on each routinely performed method to

verify that the standards used, the method used, and the
instrument used is within acceptable limits?
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Analysis Time Frame

ITEM Yes/No/NA Comment s
Is the Laboratory familiar with the required
time frame for reporting data?
Are personnel familiar with holding times of
various analysis parameters?
Does laboratory have sufficient personnel and
instrumentation to meet time requirements?
Does laboratory bhave a written policy of what to do
in case of instrument breakdowm (such as backup
JAnstrumentation, etc.)?
Reporting Procedures

° &
ITEM Yes/No/NA Comments

Is a standard reporting format required?

Will interim sampling and analysis results
be reported to the client for review and
comment?

1s provision made for a project QA report to
summarize all QC data?

Is provision made for the submission of raw
data and chromatograms if required?




APPENDIX E

COMMUNITY RELATIONS PLAN
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Date: 11/19/85 Coordinator: Keri Luly

COMMUNITY RELATIONS PLAN
for
SAUGET SITES

BACKGROUND
1.1 Site Name:
Sauget Sites (formerly Dead Creek)
1.2 Location:
Sauget & Cahokia industrial area (St. Clair Co.)
1.3 Owner/Operator:
Not specifically identified
1.4 Description of the Site (including type of operation--
landfill; manufacturing, dumping, reclamation; years of
operation; number and location of on-site buildings; and sur-
face waters on or near the site):
Numerous old dump sites scattered about the Sauget area,
including Dead Creek. Sites connected by groundwater
(American Bottoms)
CONTAMINATION
2.1 Type(s) of waste:
White phosphorus, PCBs, dioxin, heavy metals and organics
Concentrations varied, will be quantified in RI. Contami-
nants likely to be found in soils, groundwater, buried
drums and some surface water.
2.2 Surface Water Contamination?

Very likely in the creek bed (Dead Creek) and possible in
Cahokia Chute.

2.3 Groundwater Contamination:
Very probable for entire area,
2.4 Are private drinking water wells in the vicinity?

They are no longer used for drinking water. Well water
naYy ha used ta water lawns.
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3.

2.5

Air emissions? If yes, do they pose a health threat or
nuisance?

Possible emissions, During the sampling and/or removal
process, drilling wells or moving materials on-site could
possibly allow the release of pollutants into the air,

KEY ISSUES

3.1

3.2

3.3

Concerns and issues identified by local officials and citi-
zens:

3.1.1 Primary concern is that not enough action has been
taken, things are moving too slowly.

3.1.2 Concern about kids playing in creek bed was alleviated
by fencing.

3.1.3 Well water harmful to gardens, shrubbery and flowers,
Brief evaluation of the level of citizen concern:
Citizens living near the creek have expressed concern, but
are satisfied that IEPA is finally addressing the problem,
Continuation of flow of information is vital to maintain
trust.

Health effects (Note long- and short-term effects and corre-
late to concentrations when possible):

It is doubtful that a health study has been done in the
area but possible that [DPH may undertake one.

COMMUNITY RELATIONS OBJECTIVES FOR THIS SITE:

4.1

4.2

Seek information from the long-time residents regarding the
dumping that has occurred for over 50 years.

Keep mayors and citizens informed of progress at sites.

CONTACT LIST

5.1

Elected Officials:

5.1.1 Mayor: Cahokia -- Michael King Sauget -- Paul Sauget
618/337-7182 618/337-5267

5.1.2 County Board Chairperson: Jerry Costello

m
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5.1.3

5.1.4

County & local health officials:
local -- Tonie Townsend
618/337-3898
county -- office to be
established

State & federal elected representatives:

Honorable Monroe L. Flinn
I11inois State Representative
20th & State St.

Granite City, I1linois 62040

Honorable Wyvetter H. Younge
[11inois State Representative
2000 State St.

E. St. Louis, Illinois 62205

Honorable Kenneth Hall
I11inois State Senator

327 Missouri St., Room 427

£. St. Louis, Illinois 62201

5.2 News Media:

5.3

5.2.1

5.2.2

5.2.3

Radio:

WESL -- 618/271-1490
KMOX -- 314/521-2345

Newspapers (daily & weekly):

Cahokia Journal -- 618/332-6000

Globe Democrat -- Jim Orso -- 314/342-1212

Post Dispatch -- Marjorie Mandel -- 314/622-7000

Cahokia-Dupo Herald -- Mike Leathers -- 337/7300

Belleville News-Democrat -- Pat Cox -- 800/642-3878,
x 460

Television:

St. Louis Stations:

KMOX (4) -- 314/621-2345
KTVI (2) -- 314/647-2222
KSDK (5) -- 314/421-5055
KPLR (11) -- 314/367-7216

Adjacent Property Owners:

Kathy & Steve Beck--Judith Lane, Cahokia 62206 --
613/337-1436
Walter Allen--101 Walnut, Cahokia -- 618/332-6533
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Andrew Hankins--3108 Mississippi, Sauget 62201 --
618/337-5026

Nancy Batson--102 Walnut, Cahokia -- 618/337-4089

Janet & Robert Wright--100 Judith Lane, Cahokia --
618/337-1025 (her office 314/621-7755)

Persons and organizations who have expressed an interest or have
identified interest and so should be contacted.

(property owners listed above)

Cahokia Chamber of Commerce -- 618/337-3893

Cahokia Board of Education -- 618/332-1333

Village Board members -- Cahokia 618/337-3492 & 618/337-5267

6. WORKPLAN AND LOG

Community relations techniques and dates:

Community Relations Technique Approximate Date
e Depository
- update these in village halls of As new information is
Cahokia and Sauget released
® Meeting of [EPA, E & E and local December 4, 1985

mayors {informal)

will discuss RI/FS and schedule

e Fact sheet (background, schedule, December 1985
maps, etc.)

will knock on doors of residents December 1985
near the creek to personally

hand out fact sheets

(notification beforehand in

local paper)

others will be mailed to local December 1985
organizations, citizens who have

expressed concerns, other local

officials and {a supply to) the

local village halls.

o Telephone contacts with mayors, Winter 85-86
citizens and media

e Site visits (when appropriate) Winter/Spring 85-86

due to scattered site locations,
a site tour might not be
practical. An occasional
demonstration of study

methods (placing wells, etc.)
for citizens might be effective
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Public meeting (informal) Spring 86
- precede meeting with mailed
fact sheet describing _
activities/progress so far to
allow citizens time to
formulate questions and comments
before meeting
- open to media

Continued telephone contacts, site Spring/Summer/Fall 86
visits

Public meeting (informal) Winter 86-87
- update of activities/progress
- precede with fact sheet if
appropriate
- open to media

Formal public hearing to discuss Early Summer 87
alternatives described in FS
- provide written description of
the alternatives for distribution
Tu pduiiin
- press release

Comment Period/Response Summary Summer/Fall 87
- public hearing occurs during :

the comment period
- response summary follows the

hearing and comment period.

Describes comments, questions

and concerns of public: IEPA

responses and the selected

alternative. Summary is made

available to interested citizens,

Continued telephone contacts Summer/Fall/Winter 87

Fact sheet and press release Fall/Winter 87
- explain chosen alternative and

process of design, construction

and monitoring

Update citizens as needed during Winter/Spring 87-88
construction

Wrap-up meeting End of remedy
- describe continued monitoring

Amendments to the community relations pian wi'ti ‘D& made Unruuynuul e
course of the RI/FS, design and construction to allow far any unex-
pected events, schedule changes, industrial involvement, etc.
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APPENDIX F

PERMITTING REQUIREMENTS PLAN

No permitting is expected to be required for the RI phase of the
project. Plans for obtaining any permits that may subsequently be
identified will be developed as needed. Wastes generated during the
RI portion will be the responsibility of IEPA.
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SITE MAPS
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